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PREFACE

The Lower Mississippi River Environmental Program (LMREP) is being
conducted by the Mississippi River Commission (MRC), US Army Corps of
Engineers. It is a comprehensive program of environmental studies of the
leveed floodplain of the Lower Mississippi River and features of the main
stem Mississippi River and Tributaries (MR&T) Project. The purposes of
the program are to develop environmental inventory data and envircnmental
design considerations for the navigation and flood control features of the
MR&T.

One component on the LMREP is the Levee Borrow Pit Investigation
(LBPI).

selected physical, chemical, and biclogical investigations of main stem

This report documents the results of topographic surveys and
levee borrow pits, one work unit of the LBPI., Included is information on
the morphology of levee borrow pits, water and sediment analysis as well
as physical descriptions of individual borrow pit features.

This report was prepared by Mr. Eugene G, Buglewicz, MRC; Dr. Wilma
A. Mitchell, US Army Engineer Waterways Experiment Station (WES); and
Mr. Jerry E. Scott, Ms. ﬁaryetta Smith, and Mr. Wendell L. King, US Army
Engineer District, Vicksburg (VXD).

Topographic surveys and hydrologic studies were carried out by VXD.
Biological, sediment and water quality data were collected by WES,

The
the VXD

investigation was managed by the Planning Divisions of the MRC and

and was sponsored by the Engineering Division, LMVD. Mr, Scott

was the study manager for the borrow pit investigation; Mr. Cobb was the

program manager for the LMREP. The investigation was conducted under the

direction of the President of the Mississippi River Commission, Major

General William E. Read, now retired, and Mainr General Thomas A. Sands.

Aoce
—
NS
el iy

g .




N ———— T

CONTENTS

Page

PREFACE tevrvenecnnncntoesenessncsonsnasasosecscncsnsncnsnanconnnnss 1

CONVERSION FACTORS, NON-SI TO SI METRIC UNITS OF MEASUREMENT........ 4
PART I: INTRODUCTION ..uiveerevcesconnassonnnsssnnasssanssasssnssans 5

Rackground.seeseessosserseressoscsonseasesoasssasscecnsscsssnsanncsss 5
Mississippi River & Tributaries (MR&T) Project..cicveseseoes 5
Lower Mississippi River Environmental Program (LMREP)...... 5
Environmental Setting, Lower Mississippi River...eeecececse 6
PUurpose and SCOPE..ecseccecorcssessecronsscasssssonsonannoss 9

Levee BoOTrow PilS...ceeeeeasresseascossasesroocannensessnonosose 10

History of Borrow Pit ConStruCtioN.seceessscsssseccssacsocvocssas 10

Current Construction MethodS...eeeeeseevraoanscoansensocasnnnnes 14

PART II: METHODS AND MATERIALS. . eceevevronncrssoscossonansssanonasnse 16

Selection of Borrow Pits for Field Samplinge...eeeessecesscencans 16
Field Data CollectioNessseseseavesssssoosnsacoasssonannsanse 1¢
Physical CharacteristicS..eeseseceesssscooresosesascnooacasass 18

Laboratory AnalysSiS.cecsceeeesesssssooscssasensssssaanssons 21
PART III: RESULTS..ueeeeeerocsassesnaseessesevocransnansssnsansssaes 22

Physical Description of Study Borrow PitS..ieceveeeesneserncnsasse 22

SUrface ATea.....vierosrseosrsocsascssonssosesrsonssncsnnsas 22
Shoreline Lengthe.iceeeesesesesssossnseosssnsssnessoacscsses 22
Shoreline Development INdeX..sieeeseaescveceocsrcascscosnes 23
Subsurface DimenSioNS..ueeeereseeoseesossssssonsasssssssneaconne 25
Maximum and Mean DepthsS...ceriveeveesorrvecssssorsssncasnnone 25
VOLlUME, st st teveeeusanosroonnraasscoansnsasnssasssssansssssas 25
Indices t0 BasSin Sh8DPE..ssssveseoonossossrsssircsscrsseronconens 28
Volume Development INdeX...e.veeeeresoeveaesscarroasecsnans 28
Mean Basin SloPEe.scecereeveseassocasscaansassssnsnsoncsnsses 30
SEAiMeNt .t ueeeesnconeossosorsrenoscsassossnsssssoossecssosssocessss 30

Volatile ReSidu@.ceceeerervsosncsosesosesnveonvnooatnonnoens 31
FloOding.eeeeeasesassoessasssassosnsonssnssasocscsctssocsatnsnnsass 31
Water Quality and SediMent...eeeeseeenesroasennossosesssococones 33

PART IV: DISCUSSION.:ucseusessrroossosssoassosssosvesesosocscncosas 42
PART V: CONCLUSIONS. s4eetansascssnesssonsososesnannsounenoonnnnnnsns 44

REFERENCES. s ot vveronronnressooosecsoresasoosssssosnnsscsnsssneonsnes 45




TABLES 1-8......

Pe s s e s s s e e r e roee

APPENDIX A: BORROW PIT PHYSICAL CHARACTERIZATION DATA ......

APPENDIX B: SCIENTIFIC AND COMMON NAMES OF PLANTS AND THEIR

PRESENCE/ABSENCE AT BORROW PITS ALONG THE LOWER MISSISSIPPI
RIVER. ..

28 .09 2000000 00000000 s0r 000

O N R N A N R N A ]

APPENDIX C: CONTOUR MAPS OF BORROW PITS ALONG THE LOWER
MISSISSIPPI RIVER..

L R A A I R I R R N R N I A IR A A I I I 2 S R ]

Bl

C1




CONVERSION FACTORS, NON-SI TO SI METRIC
UNITS OF MEASUREMFNT

Non-SI units of measurement used in this report can be converted to SI
(metric) units as follows:

Multiply By To Obtain
acres 4,046,873 square metres
cubic feet 0.02831685 cubic metres
cubic yards 0.7645549 cubic metres
fahrenheit degrees * celsius degrees or kelvins
feet 0.3048 metres
inches 2.54 centimetres
miles (US statute) 1.609347 kilometres
pounds per acre 0.4535924 kilograms

* To obtain Celsius (C) temperature readings from Fahrenheit (F) readings,
use the following formula: C = (5/9) (F -32). To obtain Kelvin (K)
readings, use: K = (5/9) (F -32) + 273.15.
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LOWER MISSISSIPPI RIVER ENVIRONMENTAL PROGRAM

A Phyvsical Description of Main Stem Levee Borrow Pits
Along the Lower Mississippi River

PART I: INTRODUCTION

Background

Mississippi River & Tributaries (MR&T) Project

1. Seasonal flooding has been a hinderance to the settlement and
development along the Lower Mississippi River for over 200 years. The
first attempt to control destructive flooding occurred at New Orleans where
a low levee was constructed in 1727. As settlement expanded throughout the
floodplain, levee systems were constructed based solely sn local experience
(Jackson 1931). Levee failures were common. The Mississippi River
Commission (MRC) was established by Congress in 1879 to carry out flood
control efforts on the lower river. The devastating 1927 Mississippi River
flood resulted in the passage of the Flood Control Act of 1928 which
authorized the Mississippi River and Tributaries (MR&T) Project. The MR&T
Project is carried out by the MRC. It is a comprehensive plan for both
flood control and navigation improvements on the Lower Mississippi River
and tributaries.

Lower Mississippi River
Environmental Program (LMREP)

2. The LMREP is a 7-year research program with the dual objectives of
developing baseline environmental resource data on the Lower Mississippi
River and assocjated leveed floodplain, and formulating environmental
design considerations for the main stem levee system and channel improve-
ment works. The LMREP was initiated in fiscal year 1981 and is scheduled
for completion in fiscal year 1988. The LMREP is composed of five work
units: levee borrow pit investigations, dike system investigations, revet-
ment investigations, habitat inventories, and development of environmental
design considerations for levees, dikes, and revetment features of the MRé&T

Project.




3. The Levec Borrow Pit Investigation (LBPI) was initiated in 1981
and includes detailed fish, benthos, sediment and water quality data
collection, and field surveys to describe the physical characteristics and
terrestrial and aquatic wildlife use of 25 selected borrow pits located
the length of the Lower Mississippi River. Specific objectives of the
LBPI are:

a. To develop an inventory of fish and wildlife resources
of main stem levee system borrow pits.

b. To formulate environmental design considerations for main
stem levee system borrow pits.

4. Data acquisition., Fish and aquatic sampling was conducted by the

US Army Engineer Waterways Experiment Station (WES) from June through
August 1981. Topographic field surveys were conducted during 1982 and H
1983 by the US Army Engineer District, Vicksburg (VXD). Wildlife surveys
were conducted by WES from December 1981 through 1983. This report
presents the results of morphologic studies of levee borrow pits and other

physical characteristics analyzed as part of the LBPI.

Environmental setting, r
Lower Mississippi River

5. Physical description. The Lower Mississippi River is located in

the Central Gulf Coastal Plain, The yiver and its tributaries form the
largest river system in Nurth America in terms of length and volume of
flow. The Mississippi River drains all ov parts of 31 states and two
Canadian provinces and supports a drainage basin of 1,245,000 square
miles®, or 41 percent of the land area in the contiguous United States.
The Lower Mississippi River flows through an alluvial valley which
encompasses 35,000 square miles and averages 45 miles in width. Mean
annual discharge is 552,000 cubic feet per second (cfs) at Vicksburg,
Mississippi. A maximum confined discharge of 2,060,000 cfs was recorded
at Vicksburg on 17 February 1937, Had the levees held during the massive
1927 flood, the maximum discharge passing Vicksburg would have totaled
2,278,000 cfs. A minimum discharge of 93,800 cfs occurred on 31 August

1936. Major tributaries to the Lower Mississippi River includes: tte

* A table of factors for converting non—-SI units of measurement to SI
(metric) units is presented on page 3. f




Ohio River below Cairo, Illinois; the St. Francis, Arkansas-White Rivers
in Arkansas; the Obion and Hatchie Rivers in Tennessee; and the Yazoo, Big
Black and Homochitto Rivers in Mississippi.

6. The Lower Mississippi River falls from an elevation of approx-
imately 300 feet National Geodetic Vertical Datum (NGVD) at Cairo, to sea
level, a distance of approximately 955 river miles. The pervasive river
flow is estimated to transport 136 million tons of dissolved matter and
161 million tons of suspended material annually to the Gulf of Mexico.

7. The climate of the study area varies from humid subtropical along
the Gulf Coast to humid and continental at Cairo. Precipitation ranges
from approximately 64 inches annually on the Louisiana coast tc 45 inches
at Cairo, Illinois. Average annual temperatures range frcm 60°F to
70°F North to South, with January temperatures averaging 40°F in the
North and 559F in the South. Summer high temperatures are similar, with
July temperatures averaging 809F in the North and 82°F in the South.

8. The main stem levee system which includes levees, floodwalls,
control structures and floodways, constitutes an integrated flood control
system 2,202.1 miles long. For purposes of the LMREP, the mainline
levees, which parallel the Lower Mississippi River for 1,608.3 miles, form
an important ecological controlling feature and delineate the east and
west boundaries of the study area (Figure 1).

9. The levee iine on the west bank begins south of Cape Girardeau,
Missouri and extends approximately 310 levee miles to the north bank of
the St. Francis River at RM 672. The levee begins again at Helena,
Arkansas at RM 660 and extends another 70 miles to RM 605 where the
Arkansas-White Rivers meet the Micsissippi River. The levee then
cuntinues unbroken from RM 605 south of the Arkansas River to Venice,
Louisiana, a distance of approximately 650 levee riles.

10. The levee line on the east bank is coempoused of {ive segments
which alternate with high bluffs to provide flonod protecrion. The fitst
segment extends from Hickman, Kentucky near RM 922 approxiwmately 3Z.5
miles to Kentucky Point at RM 892. The second segment begins near
Tiptonville, Tennessee at RM 735 and runs approximat=ly 35 levee miles to
the Obion River at RM 820. At Memphic, Tennessee near RM 733, the levee

extends southward in the lcngest east bank segment to just north of
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Vicksburg, Mississippi near RM 437, From this point v=ril Baton Rouge,
Louisiana at RM 230, high bluffs generally constitute the extent of the
floodplain, although local levees may protect isolated floodplain lands
used for various purposes, mainly agriculture. From Baton Rouge,
Louisiana, the levee extends to RM 44.9 near Point A La Hache, Louisiana.
South of Point A La Hache, the final levee section begins at Bayou
Lamoque, Louisiana (RM 33) and extends to RM 11.5 near Head of Passes.

11. The levee system encloses an interrelated complex of floodplain
aquatic and terrestrial habitats influenced by the hydrological cycle of
the Mississippi River. The spatial distribution of these habitats
reflects the interplay of fluvial processes that mold the floodplain
landscape. The most comprehensive environmental description of the Lower
Mississippi River to date was prepared for LMVD by Ryckman, Edgerley,
Tomlinson and Associates (1975) in which six terrestrial communities and
five aquatic habitats were described, Cobb and Clark (1981) described 12
aquatic habitats for a 50-mile reach of the Lower Mississippi River. 1In
both reports, borrow pits were identified as specific habitat types.

Purpose and scope

12. The levee borrow pits provide a potentially valuable sport and
commercial fishery resource along the Mississippi River. Cobb et al,
(1984), reported an average yield of 44 pounds/acre of sport fish and 354
pounds/acre of commercial fish from the levee borrow pits. The full sport
and commercial potential of the borrow pits is somewhat restricted due to
private ownership of the borrow pits and limited access to the levee
system.

13. The function of borrow pits to total Mississippi River ecology
is unknown. Borrow pits provide slack water in the floodplain during
within-bank river flows, and this intuitively adds to overall aquatic
habitat diversity.

14, The purpose of this report is to summarize the physical
characteristics of borrow pits located on the floodplain between the
mainline levees of the Lower Mississippi River.

15. Companion reports discuss the results of the aquatic and
terrestrial biologicai investigations, and relate these results to borrow

pit physical characteristics described in this report.




Levee Borrow Pits

16, The extraction of borrow or sc¢il material is a common construc-—
tion practice which results in an excavation called a borrow pit. The
levee system of the Lower Mississippi River Valley has been constructed of
material removed from borrow pits lying generally parallel and adjacent to
the levee embankment. Levee and borrow pit construction began with efforts
to protect early settlers from Mississippi floodwaters and has continued to
the present, Construction methods have progressed from the use of shovels
and wheelbarrows for building the first low levees to the manipulation of
modern, highly mechanized heavy equipment for enlarging existing levees
(Figures 2 and 3). Likewise, standard borrow pit specifications have

evolved with the expansion and development of the mainline levee system.

History of Borrow Pit Construction

17. Documentation of early borrow pit construction is limited. An
1848 Mississippi Law provides instructions for levee construction and
specifies the correct placement of borrow areac (Harrieon 1950). Earth
was to be taken from the riverside of the levee at a distance which would
allow 3 feet of space between the borrow pit and levee base. The pits were
not to run parallel to nor come within 10 feet of levees that exceeded

4 feet in height. 1In the book Principles and Practice of Embanking Lands

from River—-Floods, Hewson (1860) recommended the following practices:

(a) locate the pit a:t least 10 feet from the berm; (b) leave earthen walls
between the pits to accelerate flood deposition of sediment and prevent
scour on the embankment; and (¢) construct the inner slope of the pit at an
angle equal to that of the adjoining levee slope.

18. Early levees were constructed by local landowners or governmental
units with little or no Jevee construction experience or appreciation for
the interdependence of adjoining levee projects. These low levees were
generally unsuccessful in controlling flooding, thus agriculture in the
fertile floodplain was tctally dependent on river stage. The creation of
the Mississippi River Commission in 1879, however, placed the problem of

levee construction on a coordinated and progressive basis.

10




Figure 2. Early levee construction methods. Note location of
borrow pits in relation to levee, and use of traverses
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Figure

3.

Modern equipment constructing levees 2long

the Lower Mississippi River




19. Levee borrow pits were located on either the landside or
riverside of the levee, wherever maierials could be most efticiently and
economically secured. However, frequent use of landside borrow pits in
early levee construction often led to foundation seepage. As development
of the floodplain increased with the extension of the levee system, seepage
became a major concern and borrow pit specifications were developed to
minimize the danger of levee failure (Jackson 1931). Borrow pits were
located on the riverside of the levee wherever possible, and a berm 20 to
40 feet wide was constructed between the toe of the levee slope and the
inner lip of the pit. The borrow pit was dug wide and shallow to avoid
exposing pervious material, and the bottom was sloped away from the levee
at a grade usually no steeper than 1 on 25.

20, Differences in borrow pit construction specifications resulted
from differences in subsoil conditions, and varied with location along the
river (Elliott 1932). Subsoils found above the mcuth of the Red River are
much less satisfactory for levee foundations than those found below Red
River. Standard specifications for levees above Red River called for a
berm of 40 feet and a pit bottom slope of 1 on 50. Below Red River, a
40-foot berm was also required, but the bottom slope could be as steep as
1 on 10. Above the Missouri River the berm was usually about 20 feet wide,
and the pits somewhat deeper than on the lower river.

21, Traverses were left in place at intervals across the borrow pits.
These unexcavated zones were 14 feet wide at the top with side slopes of
1 on 2. Traverses were usually breached to permit drainage between
contiguous pits (Elliott 1932)., Traverses provided roadways across the
borrow pits, prevented current wash on the levee embankment, and encouraged
sediment deposition during high water stages.

22, Drainage of borrow pits was a common practice where the owner of
the borrow pit intended to convert the sump area to agricultural uses.
Near population centers borrow pits were drained for mosquito control.
Drainage structures were provided for other borrow pits to decrease
hydrostatic pressure, or reduce sloughing behind cavitg or revetted banks

(US Army Corps of Engineers, Mississippi River Commission 1947).

13
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Current Construction Methods

23. Standard practices for borrow pit construction have developed with
improvement in levee design. Minimum pit specifications are contained in each
contract and are based on soil characteristics and availability of construc-
tion materials in the project right-of-way. Soil borings detect the most
suitable soils for borrow acquisition, but accessibility and proximity are
often the controlling factors in site selection. Generally, the most
economical scheme is to establish long, shallow pits parallel and adjacent to
the levee alignment (Department of the Army, Corps of Engineers 1978).

24, Borrow pits are located on the riverside of the levee unless suit-
able material is unavailable. Borrow pits may extend to within 50 feet of the
river if excavated in impervious soil. Borrow pits are placed a minimum ot
40 feet from the toe of the levee or stability berm. The leveeward slope of
the pit walls is no greater than 1 on 2, and the maximum slope of the pit
riverward is 1 on 25.

25. The depth of excavation is variable and determined by borings so
that from 2 to 5 feet of impervious cover soil, usually clay, will remain to
prevent seepage at high water levels. Traverses are normally left at 1,000-
feet intervals in pits near levees to prevent levee wash and encourage
sedimentation. Traverses are constructed only for haul roads in pits located

away from the levee. A typical borrow pit section is illustrated in Figure 4.

14
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PART 1I: METHODS AND MATERIALS

Selection of Borrow Pits for Field Sampling

26, The river was divided into nine 20-mile test reaches by using the
1976 Comprehensive Hydrographic Survey Maps (Table 1). Two hundred
thirteen borrow pits were identified from the maps and four parameters were
obtained by direct measurement: (a} the borrow pit surface area; (b) the
shoreline length; (c) the distance from river channel; and (d) the relative
location, that is, location of the borrow pit on a concave, convex or
straight river reach. Shoreline Development Index (SDI) was computed for
each borrow pit.

27. Principle component analyses were performed on the data, and
clusters in which a minimum of principle components were highly correlated
enabled the selection of the most important variables for ultimate borrow
pit site selection. Summary information from this analysis is presented in
Figure 5.

28. Three ciusters were identified as follows:

a. Cluster 1l closely represented the "average" conditions
of the borrow pits.

. Cluster 2 was principally the distance to the river.

. Cluster 3 was based primarily on the surface acres.

inijo

Based on this analysis, 25 borrow pits from the 1976 Comprehensive Hydro-
graphic Survey Maps were chosen in proportion to the number of borrow pits
in each river reach, Site visits to the celected pits, however, revealed
that only 5 of the 25 pits selected for sampling still existed as borrow
pits or contained water.

29, Failing the map selection, the selection of borrow pits was given
to biologists in the field, Twenty-five borrow pits were selected based on
the following criteria: (a) relative distribution of borrow pits on the
lower Mississippi; (b) surface area; (c) distance from the river; and
(d) ease of access for sampling (Table 2).

Field data collection

30. Water quality and sediment. Transects were established in each

borrow pit, with Transect "A"™ the upstream transect, and Transect "B" the

downstream transect. Three stations were placed on each transect. A

16
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middle station was placed equal distance leveeward and riverward between
the bank i.ne. The riverward station was placed an equal distance between
the middle station and the bank line nearest the river. A leveeward
station was placed an equa’' distance between the middle station and the
bank line nearest the levee. Figure 6 displays the transect and station
sampling scheme. Water quality variables measured at the surface, mid-
depth and/or bottom at each sampling station were taken using a Hydrolab

6D Surveyor in situ analysis system. Variables measured included tempera-
ature (+0.1°9C), dicsolved oxygen (+0.1 milligrams/litre (mg/l)), pH

(+0.1 pH unit), conductivity (+10.0 micromhos/centimetre (umhos/cm)) and
ORP (+20 millivolts (mv)). In water less than 1 metre deep, only surface
measurements were made. A water sample was collected by hand at the middle
sampling station for laboratory turbidity analysis. A petite ponar grab
sampler was used for sediment analysis at each station. Water and sediment
samples were iced and delivered to the WES for analysis. Field data and
laboratory analyses are shown in Appendix A for all borrow pits. Visual
descriptions of the borrow pits are provided from a combinatior of field
notes and personal observations of the field crews. The presence or
absence of vegetation and other cover was also provided by Landin (1985)
and is included in Appendix B.

Physical characterization

31. Field surveys. Borrow pit physical data were collected using

standard survey techniques. Control points were located on adjacent
levees, and using third order procedures, cross sections were taken at
approximately 500-foot intervals. A minimum of three cross-section surveys
were completed for each borrow pit. The waters' edge and the top bank were
located by using the stadia-azimuth method. Contours in borrow pits were
developed by using the cross—section surveys. Mapping of borrow pits was
accomplished using a drafting machine for plotting. Contouring was
accomplished by hand. Volume and area were obtained using an HP9830-A
computer with digitizer. Contour maps of the borrow pits along the Lower
Mississippi River are displayed in Appendix C.

32. Controlling elevation. Borrow pits are subject to water level

fluctuations due to flooding from the Mississippi River, precipation,

runoff, and evaporation. A factor was needed to provide a basis for the
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Figure 6. Transect and station sampling scheme for 25 borrow
pits along the Lower Mississippi River
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comparison between and among pits. Simply recording the water surface
elevation during field sampling was considered inadequate because of
confounding natural events influencing the water surface elevation at any
point in time, The concept of "controlling elevation" was used to
calculate constant morphometric parameters. The controlling elevation is
that elevation at which water will freely flow into or out of a borrow pit,
and were estimated from field observations and elevation data from the

Comprehensive Hydrographic Survey Maps. Controlling elevation can be a ‘
point of low ground on the bank or the lower elevation of a culvert
connecting several borrow pits. Appendix A lists controlling elevations.
Contour maps in Appendix C indicate the controlling elevation as well as
surface water elevation at the time of survey for each borrow pit,

33. Shoreline Development Index (SDI). The relative amount of

shoreline develoupment of irregularity can be expressed as a ratio of
shoreline length to the circumference of a circle that has the same area as

the lake., The formula (Welch 1948) used to determine the SDI is as

follows:
ShI = S
2 A
where
L = shoreiine length
A = surface area of borrow it

The smallest possible value, 1, would indicate a lake with a circular
shape. Increased values of SDI denote greater shoreline irregularity and
an increasing potential for littoral activity.

34, Volume Development Index (VDI). The VDI compares the basin shape

to an inverted cone with a height equal to the maximum depth and a base
equal to the surface area of the lake. The simplified formula (Welch 1948)

used to obtain the VDI is:

]
o
[a9]

VDI

where

d = Mean depth
Dy = Maximum depth




35. Mean Basin Slope (MBS). The slope between adjacent borrow pit

contours was found using the formula (Welch 1948):

8+ Cxa

2 A
where

S = the slope of the adjacent contours in percent
€1 and C2 = lengths of adjacent contours
I
A

= interval between contours
= area of the bottom contour

36. The MBS is the average change in depth per unit of horizontal

distance and was calculated by using the following formula:

MBS =

S 1/2C0 +C +C+C3 4+ ..+ Cnal +1/2 6y, Dy
A

where
MBS = mean basin slope in percent
CO. Cl, Cy = Length of contour
n = the number of contours
Dp = Maximum depth
A = surface area

Laboratory analysis

37. Turbidity. A Model 2100A BHach Turbidimeter was used to measure
turbidity. Calibration was performed prior to each measurement,

38. Sediments. A US Standard Sieve Size analysis was performed on
all sediment samples (Department of the Army 1970). Sieve sizes ranged from
the largest sieve size that would practically pass 100 percent of material
(the largest used was 101,6 mm) to 0.062 mm, or that size separating the
silt-clay fraction. Percent volatile matter was used to estimate the
organic content of sediments. Ignition of sediment samples was conducted at
550 + 50°C for one hour. Samples were cooled in a dessicator and brought
to constant weight. Weight loss on ignition is reported as percent volatile

residue.




PART III: RESULTS

Physical Description of Study Borrow Pits

Surface area

39, Borrow pits ranged in size from 3.3 to 53.4 acres with a mean
surface area of 19.2 acres (Table 3). Although the median acreage was
11.0 acres, 17 pits ccntained less than 20 acres and only 2 pits contained
more than 50 acres. A total of 479 surface acres of borrow pits was
studied.

Shoreline length

40, The intersection of land with permanent water is of nearly
constant length in most natural lakes (Wetzel and Likens 1979). The length
of the shoreline in borrow pits, however, can fluctuate widely in response
to rainfall and flooding. Shoreline length is an important morphometric
parameter because it indicates thke extent of the littoral zone which is the
mos. bicologically productive region of a lake. In this survey the
shoreline length of islands within borrow pits was included in total
shoreline length of the oit.

41, Shecreline length ranged from 1,916 feet for Borrow Pit 9 to 15,22%
fect for Borrow Pit 25 (Table 3). lie mean shoreline length was 6,471
feet, and the median wis 4,693 feei with even distribution throughout the
range of valnes. Seventeen of the 25 borrow pits had less than 6,000 feet
ot shoreline.

42, Although data analysis showed a correlation (r = 0.83, df = 23)
significant at the one percent level between shoreline length and surface
area (Table 4), this relationship was not con <istent for all pite. Several
pits were of similar size but showed large differences in shoreline
lengths The surface area of Borrow Pits 25, 17, and 3 ranged from 36.9 to
39.6 acres. However, the shoreline of Borrow Pit 3 was approximately
one-half as long as the snoreline of Borrow Pit 17 and only one-third that
of Borrow Pit 25. Borrow Pits 13 and 15 contained the same acreage, 53.4
acres, but the shoreline of Borrow Pit 13 was 5,100 feet or 37 percent
longer than that of Borrow Pit 15. Borrow Pits 8, 23, and 2 contained

16.2, 17.7, and 18.7 acres, respectively; yet Borrow Pit 23 had 2,049 feet
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more shoreline than Borrow Pit 8, and 3,011 feet more than Borrow Pit 2.
Conversely, Borrow Pits 8 and 3 had approximately the same amount of
shoreline, but the surface area of Borrow Pit 8 (16.2 acres) wac culy

40 percent that of Borrow Pit 3 (39,6 acres). Borrow Pit 4 had a shore-
line length of 9,500 feet, greater than double that of Borrow Pit 5, but
exhibited almost 3 times the surface acres.

Shoreline development index

43. Shoreline irregularity reflects the potential for development of
the littoral community. The combination of in-lake, or autochthonous
productivity, the allochthonous detrital and nutrient input from the
surrounding terrestrial environment, and eventual decomposition of this
material in bottom sediments mekes the shallow water cof the shoreline a
biologically productive zone. In this study, SDI values ranged from 1.2 for
Borrow Pit 3 to 3.7 for Borrow Pit 6; the mean value was 2.2 and the median
was 2.0 (Table 3). Shoreline length and SDI were significantly correlated
at the one percent level (r = 0.71, df = 23) (Table 4). The plot of
shoreline length to SDI showed four groups of borrow pits based on this
relationship (Figure 7). Thirteen pits with less than 6,000 feet of shore-
line had SDI values ranging from 1.2 to 2.0, and three pits had shorelines
of 9,500 to 11,000 feet with SDI's of 2.3 to 3.0. Eight pits showed SDI
values of 2.6 or greater; however, the shorelines of Borrow Pits 13, 14,
24, and 25 were greater than 10,000 feet, whereas, those of Borrow Pitec 6,
11, 18, and 22 were less than 6,000 feet. All borrow pits with an SDI
greater than 2.2 were long and narrow with the exception of Borrow Pit 6.
Borrow Pit 25 with the second highest SDI (3.4) was very long and was the
narrowest pit studied. Borrow Pit 6, however, was a square-shaped pit
which was divided iutc lompartzents by peninsulas protruding into the pit.
Borrow Pit 15 fit into none of the above described groups. Based on Borrow
Pit 15's shoreline length, 8,881 feet, the SDI value should have been
within the middle range of SDI values 2.0 to 2.2; however, the borrow
pit was wide as compared with its length and the resulting SDI was low,

SDI = 1.6. Borrow Pit 24, SDI = 3.1, had a SDI value higher than Borrow
Pit 14, SDI = 3.0, but the latter had 4,268 more feet in its shoreline.
Although both pits were long and narrow, Borrow Pit 24 was not as wide as
Borrow Pit 14, It therefore, contained more shoreline per surface area and

reflected a slightly larger SDI.
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44, 1In general, the long, narrow borrow pits tended to provide more
shoreline per surface acre than smaller, more square borrow pits. The
presence of peninsulas and islands significantly affected shoreline length,

and tended to increase the SDI value.

Subsurface Dimensions

Maximum and mean depths

45. Maximum depths ranged from 1.1 feet in Borrow Pit 19 to 17.7 feet
in Borrow Pit 22; average maximum depth for all borrow pits was 6.5 feet,
and the median was 5.3 feet (Table 3). Borrow Pits 11 and 19 were less
than 2 feet deep; Borrow Pits 1, 2, 13, 22, and 25 had depths greater than
10 feet; and 18 pits showed maximum depths between 2.7 and 8.2 feet. Mean
depth is the volume of the pit divided by the surface area. Mean depths
ranged from 0.5 feet in Borrow Pit 19 to 7.2 feet in Borrow Pit 22. The
mean depth for all pits was 3.1 feet. Nineteen borrow pits had mean depths
of less than 4 feet.

46, A high correlation (r = 0.85, df = 23) significant at the one
percent level was found between mean and maximum depths (Table 4), and a
graph of these variables showed two major groupings of pits based on depth
relationships (Figure 8). Six pits with mean depths greater than 4 feet
had maximum depths greater than 7,0 feet, and 13 pits with mean depths
between 1.0 and 3.0 feet had maximum depths of 2.7 to 6.2 feet. Borrow
Pit 13, however, had a mean depth of less than 4 feet but a maximum depth
of 16.9 feet.

47, Mean depth showed a negative correlation significant at the five
rercent level (r = -0.49, df = 23} with borrow pit location on the river.
The 6 borrow pits with mean depths greater than 4 feet were located below
RM 432; whereas, 13 of the borrow pits with mean depths of 3 feet or less
were located above RM 432 (Figure 9).

Volume

48. Borrow pit volume ranged from 4,056 cubic yards for Borrow Pit 11

to 348,228 cubic yards for Borrow Pit 15 (Table 3). The mean volume was

102,687 cubic yards, and the median volume was 48,404 cubic yards.
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49. A correlation (r = 0,91, df = 23) significant at the 1 percent
level was found between volume and surface area and reflects the generally
shallow excavations used to provide levee material. Ten borrow pits
containing less than 10 acres of surface area were less than 25,000 cubic
yards in volume. All pits larger than 30 acres had volumes greater than
100,000 cubic yards, and Borrow Pits 13 and 15 with the largest acreages,
53.4 acres each, had the gwreatest voiume, 309,178 cubic yards and 348,228
cubic yards, respectively.

50. Data analysis revealed a correlation (r = 0.81, df = 23) signif-
icant at the 1 percent level between volume and shoreline length. Four-
teen borrow pits had shorelines of less than 6,000 feet and volumes of
less than 75,000 cubic yards; whereas, 3 borrow pits had shorelines of
14,000 to 15,000 feet and volumes between 224,000 and 325,000 cubic yards
(Figure 10). The graph showed two groups of borrow pits between these
extremes. The shorelines of Borrow Pits 1, 2, and 3 ranged between 4,000
and 6,000 feet, and the volumes were hetween 130,000 and 180,000 cubic
yards; Borrow Pits 4, 17, 23, and 24 had shorelines of 7,500 to 11,000 feet
but volumes between 75,000 and 185,000 cubic yards. Borrow Pit 15 showed

the greatest volume but had a shoreline length of only 8,881 feet.

Indices to Basin Shggé

Volume development index (VDI)

51. The VDI is used to describe the relative shape of a lake basin.
A VDI of 1 depicts a lake basin with a height equal to the maximum depth of
a lake and base equal to the surface area, and the volume, therefore, equal
to a hypothetical cone; and index greater than 1 indicates the lake has a
concave basin and a volume greater than the cone; whereas, an index less
than 1 indicates the basin has a convex basin and a smaller volume than the
hypothetical cone,

52. The data indicated that most of the borrow pits had concave
basins, as only two pits (Borrow Pits 3 and 13) had VDI values of less
than 1 (Table 3). The mean VDI was 1.5, with 17 pits indicating values
of 1.5 or greater; Borrow Pit 6 had the highest VDI of 1.9. There were no

significant correlations between VDI and other physical variables (Table 4).
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Mean basin slope (MBS)

53. The MBS was very flat for all borrow pits., The MBS ranged from
0.01 percent for Borrow Pits 5 and 19 to 0,14 percent for Borrow Pit 22
(Table 3). The mean and median values were 0.04 and 0.03 percent, respec-
tively. Sixteen borrow pits had values of 0.03 percent slope or less,

54. The MBS showed a strong correlation significant at the one per-
cent level with mean depth (r = 0.78, df = 23) and maximum depth (r = 0.79,
df = 23) (Table 4). Seventeen borrow pits had mean slopes of (.03 percent
or less, mean depths of less than 4,0 feet, and maximum depths less than
or equal to 8,2 feet, Borrow Pits 1, 2, 20, 22, 24, and 25 had mean
slopes 0.05 percent or greater, mean depths greater than 4 feet, and
maximum depths greater than 7 feet. Borrow Pits 13 and 18 showed an MBS
of 0.05 percent and mean depths less than 4.0 feet; the maximum depth of
Borrow Pit 18 was only 5.1 feet, but that of Borrow Pit 13 was 16.9 feet.

55. Borrow Pit 22 showed the greatest depth, 17.7 feet, and the
greatest MBS of 0.14 percent. The maximum slope of 0.52 percent was
measured in Borrow Pit 6. This occurred between the surface and 0.8 foot
contour. Inspection of Plate & shows this sharp slope was the result of
fairly deep cuts which isolated peninsular features in the borrow pit.

56. Borrow pits along the upper river had less slope than those
on the lower river. The MBS showed a negative correlation (r = -0.50,
df = 23) significant at the 0.05 level with river mile location. Of the
16 pits above RM 432, 16 showed an MBS of at least 0.03 percent or less;
whereas 7 of the 9 pits below RM 432 had an MBS of 0.05 percent or
greater, Borrow Pits 6 and 13 were the only borrow pits between RM 432

and 881 that had MBS's greater than 0.05 percent,

Sediment

57. Samples obtained from the top layer of borrow pit sediments were
washed through a series of sieves to separate the various particle sizes.
The data showed that sediment from most of the borrow pits consisted
chiefly of silt and clay. The average silt-clay fraction of sediment
samples ranged from a low of 54.6 percent sgilt~clay in Borrow Pit 13 to

99.6 percent silt-clay in Borrow Pit 5 (Table 3); the average silt-clay
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fraction was 88.8 percent and the median was 95.3 percent., Silt and clay
composed at least 90 percent of the sediments from 16 borrow pits and at
least 80 percent of the sediment from 4 pits; only 5 pits contained 75 per-—
cent silt and clay or less (Table 5). Sediments other than silt-clay were
chiefly fine and very fine sands. Borrow Pits 10, 16, and 21 contained
more than 20 percent very fine sand; Borrow Pit 13 with the least amount

of silt and clay had 26 percent fine sand and 16 percent very fine sand;
and Borrow Pit 15 showed a variety of particle sizes ranging from fine
gravel to very fine sand. The distribution of sediment by size fraction
for all borrow pits is shown in Figure 11,

Volatile residue

58. Volatile residue was used as an estimate of the organic matter in
borrow pit sediments, The borrow pit data showed uniform but low volatile
residue, ranging from a low of 3.4 percent volatile residue in Borrow Pit 3
to 10.0 percent volatile residue in Borrow Pit 15 (Table 5). The mean was
5.7 percent volatile residue, and the median was 5.5 percent. The greatest
single volatile residue measurement, 18.4 percent, was taken from Borrow
Pit 15, There were no significant statistical relationships between
volatile residue and sediment size, position and location on the river,

days flooded, or other morphometric characteristics (Tables 4 and 7).

Flooding

59. Flooding of borrow pits along the Mississippi River is dependent
upon river stage. The controlling elevation was used to calculate the
pericd of flooding at each study location from 1973 through 1981. The year
1973 was chosen as the base year because all the borrow pits were inundated
by the 1973 flood. All pits received flooding during 5 other years, 1974,
1975, 1978, 1979, and 1980, and approximately 80 percent of the pits were
flooded in 1976, 1977, and 1981 (Appendix A).

60. In 1973 the borrow pits were flooded an average of 182 days, or
50 percent of the possible days in one year (Table 6). Average annual
flooding of borrow pits reached a low of 14 days in 1977 and 16 days in
1981, Borrow Pits 2, 13, 15, 17, and 21 did not flood in 1976, 1977, or
1981; and Borrow Pit 22 was flooded only 1 day during those years.
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Water Quality and Sediment

61. Basic water chemistry and sediment data were taken at each borrow
pit concurrent with biological sampling. The purpose of the data was to
describe the borrow pit water quality for fishery purposes and to charac-—
terize the substrate., Inspection of the data, however, revealed relation-
ships among morphological and physical features of the borrow pits as shown
in Table 7 and as discussed below.

62. Temperature. Surface temperatures ranged from a low of 26.5°C
in Borrow Pit 10 sampled on 6 July 1981, to a high of 35.5°C measured in
Borrow Pit 19 on 26 July 1981. There were no within—-pit transect or
station trends observed for temperature. Average surface water tempera-
tures for all borrow pits averaged 31.6°C. Those berrow pits sampled
during June {(Borrow Pits 1 through 9) averaged 28,4°C, while those
sampled in July (Borrow Pits 10 through 23) averaged 31.4°C. Borrow
Pits 24 and 25 were sampled in early August. Their average surface
temperature was 31,79C. The few subsurface temperature samples taken at
1-m intervals showed classic thermal stratification, A correlation matrix
of water chemistry variables to physical attributes (Table 7) indicated a
negative correlation at the 5 percent level of significance (r = -0.46,
df = 23) for average surface temperature versus average annual days
flooded. The relevance of this relationship is unclear, however, since
there was no significant correlation between surface temperature versus
river mile nor with temperature versus time of sampling. On a btroad scale,
borrow pits above Vicksburg (RM 430) flood an average of 80 days per year,
whereas those below Vicksburg flood an average 86 days. Thus, flooding
duration may influence borrow pit surface water temperatures.

63. Dissolved oxygen/oxidation reduction, Surface dissolved oxygen

measurements ranged from a low of 0.1 mg/l at Borrow Pit 18 on 23 July to
a high of 12.3 mg/l at Borrow Pit 8 on 29 June. Oxygen saturation values
ranged from a low of 1 percent in Borrow Pit 18 to a high of 173 percent
in Borrow Pit 4 on 19 June. Average surface dissolved oxygen concentra—
tion for &ll borrow pits was 6.5 mg/l with an average saturation value of

91.6 percent,
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64. There were no within—-pit transect or station trends observed for
dissolved oxygen. A correlation r = 0.53 (df = 23) significant at the
1 percent level between average surface dissolved oxygen concentration
and river mile, and between dissolved oxygen and controlling elevation
(r = 0.50, df = 23) significant at the 5 percent level, and other similar
correlations for saturation values and these same physical variables
(Table 7) indicated a trend of increasing dissolved oxygen values from
south to north in the Lower Mississippi River Valley. There were no other
significant correlations between dissolved oxygen and other physical or
morphological variables. A correlation of r = 0.70 (df = 23) significan.
at the 1 percent level existed between time of sampling and average surface
dissolved oxygen concentration. A plot of average surface dissolved oxygen
versus time of sampling is shown in Figure 12 and suggests the influence of
algal and macrophyte oxygen production on the dissolved oxygen
concentrations in the borrow pirts.

65. Oxidation Reduction Fotential (ORP) readings were taken to
indicate oxidizing or reducing conditions in borrow pit waters, The ORP
readings can also indicate general chemical processes in natural waters
which may be used to explain observed limnological processes, The 0.2 volt
isovolt (200 mv) is a commonly accepted indicator of the interface between
predominantly oxidizing and reducing conditions (Hutchinscn 1957; Mortimer
1969). The 200 isovolt is based on empirical chemical equations corrected
for pH 7 which indicate the reduction of ferric ion to ferrous ion (Fe**t
to Fe**) in the range from 300 mv to 200 mv, and sulfate ion to sulfide
ion (SO4= to S$=) at an E7 ranging from 100 mv to 60 mv. The ORF values
of 200 mv or greater were present in 22 of 25 borrow pit surface waters,
Borrow Pits 5, 14, and 18 exhibited ORP measurements less than 200 mv,
however, only one borrow pit was observed to be in a reducing state,.

Borrow Pit 18 exhibited the classic reducing symptoms: 1low dissolved
oxygen (x DO = 0.6 mg/1); higher than average conductivity (x conductiv-
ity = 515 umhos); neutral to slightly acid pH (pH range 6.9 to 7.0); and
ORP measurements ranging from 55 mv to —-125 mv., Field notes indicated that
Borrow Pit 18 contained a "noticeable black layer" on the bottom. Borrow
Pit 18 did not exhibit any apparent unique physical or morphological

conditions which could have encouraged this condition.
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66. pH. Surface pH readings ranged from a low cof pli 6.9 in Borrow
Pit 18 to a high of pH 9.5 in Borrow Pit 19. Median pH for all borrow pits
was 8.1, There were no significant within-pit transect or station trende
observed for pH. Mean pH exhibited significant correlations at the 5 per-
cent level of significance for river mile (r = 0.42, df = 23) and control-
ling elevation (r = 0.41, df = 23). Likewise, mean pH was positively
correlated at the 1 percent level of significance (r = 0,59, df = 23) with
time of sampling (Figure 13). pH can also be used as an indicator of
biological activity by observing the variations in daily pH fluctuaticns
with those of other parameters, notably dissolved oxygen. As algae and
aquatic plants grow during daylight hours, they use carbon dioxide in the
water and prcduce oxygen. At night, the plants ana animals will consume
cxygen and respire carben dioxide. Oxygen consuming processes such as
decompositicn in the muds continue at night and result ir the release of
carbon dioxide which forms carbonic acid which resulte in a drop of pH.
Thus, dissolved oxygen and pH will tend to fall after dark, reaching
minimal levels befcre dawn. Figures 12 and 13 indicate these processes
occur in borrow pits nn a daily basis, and produce large changes in the
aguatic rmedium.

67. Conductivity. Average surface conductivities ranged from a low
of 205 micromhos in Borrow Pit 2 to a high of 515 microzhos in Borrow Pit
18. The mean conductivity for all borrow pits was 328 micromhos. There
was no significant relationship between either conductivity and any
physical or morphological variables (Table 7).

68. Conductivity is 2 measurement which expresses the ability cf an
aqueous solution to cairy an electrical current. The concentration ci ions
in solution, their valence and other characteristics, as well as tempera-
ture, determine the conductivity reading. Mississippi River conductivities
at Vicksburg range from high va'ues near 500 micromhos to low values near
250 micromhos. During the high flow winter and spring seasons, conductiv-—
ities typically are iow (Figures 14 and 15), thus lower conductivity water
would be more likely to enter borrow pits than water high in conductivity.
Analysis of days of flooding in 1981 versus average surface conductivities,
however, did not yield any significant relationship. Nor was there a sig-
nificant relationship between time of sampling vers < conductivity. There
was, however, a significant negative relationship between average surface

temperature and average surface conductivity {r = -0.40, df = 23) at the
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5 percent level, and between mean surface pH and average surface conductiv-
ity at the 10 percent level {(r = -0.38, df = 23) (Table 8). This suggests
that conductivity or total ion concentration in borrow pits is more closely
tied to within-borrow pit chemical and biological processes than to major
physical influences such as flooding, location, basin shape or volume.

69. Turbidity and Secchi Disc. Turbidity is caused chiefly by

suspended matter in water. Turbidity is a measure of the optical property
of water that causes light to be scattered and absorbed rather than trans-
mitted in straight lines (American Public Health Association (APHA) 1980).
Secchi disc, however, measures visibility in a water column., The depth at
which a Secchi disc can be seen depends on the reflectivity of the water
surface, light alteration by dissolved substances (absorption) and light
scattering due to turbidity (Brezonik 1978). Surface turbidity in the
borrow pits ranged from a high of 78 Nephelometric Turbidity Units (NTU)
in Borrow Pit 21, to a low of 8 NTU's in Borrow Pit 13. Average surface
turbidity over all borrow pits was 24 NTU's. Secchi disc depth ranged
from a low reading of 0.1 m in Borrow Pits 2, 5, 7, 11, 14, 16, 19, 20,
21, and 24 to a high of 0.7 m in Borrow Pit 3. The average Secchi disc
depth for all borrow pits was 0.3 m. As expected, a negative correlation
between average su-face turbidity and average Secchi disc depth (r = -0.70,
df = 22) significant at the 1 percent level was noted. However, a positive
correlation between the average surface turbidity and the distance to river
(r = 0.54, df = 22), significant at the 1 percent level, and negative
correlation between Secchi disc and distance to river (r = -0.35, df = 23}
at the 10 percent level was calculated. There appears to be a relarionship
between the distance to the Mississippi River and clarity of the water in
the borrow pits; however, there are no other strong relationships apparent
with this survey data to provide adequate explanation.

70. Secchi disc was positively correlated with mean and maximum depth
(r = 0.46, r = 0.60, df = 23, respectively) significant at the 5 percent
and 1 percent levels, respectively, and volume and MBS (r = 0.35, r = 0.38,
df = 23, respectively) significant at the 10 percent level. Thus, the

greater the depth and volume of water in the borrow pits, the greater the

Secchi disc depth.
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71. Sediments and volatile residue. Sediments from the 25 borrow

pits were composed chiefly of silt-clay, with an average silt-clay fraction
of 88.8 percent (Table 5). The highest silt-clay fraction was sampled in
Borrow Pit 5 and averaged 99.6 percent. The borrow pit with the lowest
gilt-clay fraction was Borrow Pit 13 with 54.6 percent silt-clay.

72, Volatile residue, used as an indicator of organic material, was
considered low and fairly consistent across all borrow pits. The average
volatile residue for all borrow pits was 5.7 percent and ranged from a low
of 0.9 percent at a riverward station in Borrow Pit 6 to a high of 11.1 per-
cent on a leveeward station in Borrow Pit 15. Percent silt-clay was nega-
tively correlated with river mile (r = -0.39, df = 23) at the 10 percent
level of significance. This observation tends to agree with particle size
data which shows the size of suspended particles tends to decrease from
north to south in the river channel (Keown, Dardeau, and Causey 1981).

The percent silt-clay was also negatively correlated with surface area

(r = -0.40, df = 23) and was significant at the 5 percent level. Average
annual days flooded and percent silt-clay was positively correlated at the
10 percent level of significance (r = 0.39, df = 23). This suggests that
those borrow pits which experience greater numbers of flooded days tend to

have finer materials in their sediments.
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PART IV: DISCUSSION

73. Borrow pits have been excavated along the Mississippi River since
levees were constructed in the 1700's. The basic requirement for their
construction is based on economics; that is, secure the required material
as close to the levee and with the shortest haul distance possible.
Although the manner in which material has been excavated has changed
through the years, the economical requirement remains. This has reculted
in borrow pits generally paralleling the levee for its entire length. Most
borrow areas are located riverward of the levee, and will eventually fill
with sediments from the Mississippi River. These sediments may be used
again to construct or repair a future levee sec+ion.

74, Generally, levee borrow pits are shallow depressions which are
subject to periodic flooding from the Mississippi River, Borrow pits mimic
newly flooded reservoirs in that primary and secondary productivity is very
high as indicated by the wide daily fluctuations in dissolved oxygen and
pH. The shallow depths bring most of the bottom area into the photic zone,
thus making the entire borrow pit basin the equivalent of a littoral zone
in a large lake, typically the most biologically productive area in lentic
habitats.

75. Based or the method used to initially select borrow pits for
sampling, the hydrographic survey maps are an excellent tool for character-
izing a large area or reach of river. However, the selection of specific
sampling areas based on hydrographic survey data was not practical nor
appropriate for this study. There was no correlation, for instance,
between the estimated sizes of borrow pits based on the hydrographic survey
maps and the actual sizes of the borrow pits measured in the field by using
site surveys. The average size of the 25 borrow pits measured on the
hydrographic surveys was 10.2 acres per pit, whereas the site surveys
confirmed an average size of 19.2 acres. Estimates developed by Ryckman,
Edgerley, Tomlinson and Associates (1975), of water filled and dry borrow
pits showed that approximately 75 percent of all borrow pits were dry
during the low water season, but held water intermittently throughout the
year. Experiences with choosing borrow pits for this study confirm those
estimates. These observations should be taken into consideration in future

studies relying on hydrographic survey maps for sample area site selection.
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76. The data describing the physical characteristics of borrow pits
are survey in scope and represent the first time a large number of borrow
pits representing the entire Lower Mississippi River has been described and
compared.

77. There were no particularly strong correlations among physical
variables except for some of the more obvious and expected (RM versus
controlling elevation, for example). There were others that were artifacts
of constructicn techniques in borrow areas due to regional soil conditions
or depth of suitable materials for borrow (i.e., RM versus MBS). However,
there were some relationships which could not be explained due to either
the method of collection of data, time interval over which the information
was collected, lack of samples, the survey scope of the study, or other
factors. In particular, it is unclear why average surface temperature and
average annual days flooded were positively correlated, or what relation-
ship existed between borrow pits further from the Mississippi River which
had greater surface turbidities, than those closer to the river, yet showed
a negative correlation with Secchi disc depth. These relationships do not

show interdependence, but provide a basis for further investigation,
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PART V: CONCLUSIONS

78. The data suggest that borrow pit basins associated with the main-
line levees are a source of shallow, productive aquatic habitat with
] potential significant ecological value, and controlled mainly by flooding
from the Mississippi River,

79. Borrow pits represent a valuable, renewable, economical source of
borrow material and, in the more shallow pits, potential as agricultural
land once the borrow area has beern cleared, excavated and drained. The
diversity of borrow pit sizes, shapes, and location on the river have been
governed by site characteristics and construction needs.

80. Traditional indicators of environmental quality based on morpho-
r logical characteristics used to describe other lake systems do not
gemerally fit this rather unique system of aquatic basins. The SDI, an
1 index used to indicate the irregularity or sinuosity of a lake shoreline,
is not generally applicable to assessing shoreline sinuosity of levee
borrow pits. In this study the borrow pits with the higher SDI's were
generally narrow, and elongated. Other measurable physical parameters were
largely dependent on physical requirements of the levee construction site,
sediment type, and characteristics of the borrow materials. Correlation of
water quality and sediment variables suggested that larger, deeper borrow
pits were more productive. However, the data were contounding in that the
larger, deeper borrow pits were located on the lower reaches of the
Mississippi River, and the borrow pits with greater concentration of
dissolved oxygen and higher pH's, indicating higher productivity, were

iocated in the upper portions of the study area.
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Table 1

Twenty Mile Test Reaches Used for Initial Borrow Pit Characterization,

Based on 1976 Comprehensive Hydrographic Survey Maps

of the Lower Mississipp Rivet

Average Average
Average Shoreline Average Nearness
River Number Surface Length Estimated to River
Site Name Miles of Pits Acres feet SDI miles
New Madrid, Md. 880-900 17 7.6 7,610 3.8 1.0
Range 2,0-33,0 2,640-2,120 2,0-7.1 0.5-1.5
Osceocla, Ark. 775-795 6 6.1 10,640 5.0 1.7
Range 2,0-18.0 3,325-36,960 2.2-11.7 1.2-2.6
Helena, Ark. 635-655 32 9.4 10,140 4.6 1.4
Range 2.0-58.0 3,960-33,685 3.1-8.,7 0.4-2.6
Rosedale, Miss, 580-600 23 9.3 11,205 5.0 2.0
Range 3.0-42.0 4,645-28,405 3.3-7.9 0.4-4.8
Vicksburg, Miss, 455-475 43 7.8 9,415 4.7 1.3
Range 1.5-49.0 2,005-33,420 2,2-8.2 0.3-3.2
Natchez, Miss. 340-360 23 13.1 16,495 6.2 2.4
Range 2.0-47.0 2,640-40,920 2.5-10.3 0.3-5.9
Tunica Bend, La. 285-305 32 8.1 12,755 5.9 3.4
Range 1.0-32.0 1,320-46,885 1.8-13.1 0.5-6.6
Donaldsonville, La. 175-195 26 5.3 12,325 7.0 0.3
Range 1.0-22.0 2,640-39,600 3.5-11.5 0.2-1.0
Port Sulfur, La. 30-50 11 16.8 17,890 6.0 0.3
Range 2.9-94.0 5,280-46,885 3.3-10.0 0.2-0.4
NOTE:
Total river miles = 180
Total borrow pits = 213
Total acres of borrow pits = 2,165
Average borrow pit size (acres) = 10,2
Total shoreline length (feet) = 2,457,785
Average shoreline length (feet) = 11,535
Average SDI = 5.3
Average nearness to river (miles) = 1,8



Table 2

Location of 25 Study Borrow Pits on the Lower Mississippi River

Pit No.
1 431
2 407
3 469
4 482
5 462
6 433
7 460
8 593
9 595
10 456
11 602
12 377
13 656
14 584
15 659
16 355
17 733
18 323
19 877
20 305
21 881
22 315
23 720
24 151
25 180

River Mile

Parish/County

Madison
Tensas

East Carroll
East Carroll
East Carroll
Madison
Warren

State

Louisiana
Louisiana
Louisiana
Louisiana
Louisiana
Louisiana

Bolivar
Bolivar
Madison
Bolivar

Concordia/Tensas

Phillips
Desha
Coahoma
Concordia

Mississippi

Concordia

New Madrid
Concordia

New Madrid
Concordia

Shelby

St. James

Ascension

Mississippi
Mississippi
Mississippi
Louisiana
Mississippi
Louisiana
Arkansas
Arkansas
Mississippi
Louisiana
Arkansas
Louisiana
Missouri
Louisiana
Missouri
Louisiana
Tennessee
Louisiana
Louisiana
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Summary Sediment Data from 25 Borrow Pits

Table 5

m

along the Lower Mississippi River

[ pir

O 00 N U W=

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Average

Percent
Sediment Passing
#230 Mesh Sieve

97.8
96.9
87.6
9€.6
99.6
94.4
98.6
81.7
97.1
67.2
99.5
85.
54,
80.
72.
75.
92.
98.
90.
95.
67.
95.
97.
99.
97.

O OWPrOVWOoOEs-OWLOor

88.8

Range
percent
95.2 ~ 99.1
94.1 ~ 98.6
72,1 - 96.0
88.3 ~ 99.5
99.5 ~ 99.8
79.5 ~ 99.3
95.8 - 99,4
42.8 ~ 97.3
92.9 - 99.5
24,6 - 98.3
98.7 ~ 99.9
57.9 - 99.2
17.7 - 82.3
29.5 - 99,0
57.6 - 90,6
45,5 - 88.3
82.6 - 97.4
97.7 - 99.6
67.3 - 99.3
90.3 - 99.2
45.5 - 99.0
89.5 - 99.4
86.5 - 99.8
98.5 - 99,6
92.4 - 99.1

Percent *
Volatile

Residue
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Annual Flooding Data from 25 Borrow Pits

Table 6

Along the Lower Mississippi River

Days Flooded Days Flooded Annual High Annual Low

Year Average Percent of Year Pit No. Days Pit No. Days

1973 182 50 24 220 17 68

1974 154 42 7 187 21 28

1975 121 33 24 161 21 36

1976 19 5 23 70 2,13,15 0
17,21,22

1977 14 4 23 69 2,13,15 0
17,21

1978 68 19 23 113 17 16

1979 117 32 24 174 21 57

1980 40 11 24 53 21 11

1981 16 4 23 50 2,13,15 0
17,21,22




6£°0 sC o~ 8E°0- sZ'0 1e°0- 1170 €270~ 71°0- 7170 0w 0- 6€£°0~, ABID-2TT8 1U32134

€07 0- GeT0- 91°0- 8¢°0 SE"0 €070- #1°0 09°0 9%°0 7€°0 #1°0- 98Tp TYDI98§
a1°0- [4¢] [e74¢] 12°0- S0°0 2 0- 91°0- £€2°0~ %0°0- 70°0 LT°0 oNpIsaa
21T3B[OA JuUdD1dg
61°0- LAN1] [4%1] 77°0- € 0- 11°0- 9170~ 8Z°0- L1°0~ 61°0- 62°0 (%7 = u) L3Tprqang
12°0 71°0- £0°0~ 80°0- 81°0- 81°0 11°0~ 9Z°0- 8770~ 0z 0~ 60°0- £31ATIONpUO)
0Z°0- 0Z°0- 1€°0 L0°0 81°0 8070~ 11°0 0Z°0 zz°ao 91°0 9Z°0 J40 aBeisay
91°0— L0°0 I7°0 0Z°0- S0°0 Z0°0 L1°0 70° 0~ £€2°0- 0Z°0 A/ AR0] Hd ueTpay
8Z°0- 10°0- 26°0 {170 €1°0 Z1°0- 1Z2°0 010 £1°0- 4] £€5°0 uoTlBINIES OF 4
9%Z°0- 10°0- 06°0 810~ 11°0 €170~ 61°0 60°0 €170~ 0g€°0 £€6°0 0d
9% °0~- 70°0 3¢°0 90°0- SZ°0 10°0 S1°0 10°0 90°0- €E°0 12°0 aanjeiaduey
papooTd 13ATY 03 uoTIBAITR adois 3unioA Xapuy y38usq yidaqg gadaqg T Teaay BT
sfeq Tenuuy 3o5uB1sSTg BUTTI013IuU0) utseg juamdoyanaq autriaioys unuT XuR ugay aoejang 19ATY
38s1aay uBay auTr1aioys

13a1y Tddissrssty 13m0 ay3l Juoly s3rg moiiog g 103

B18g [8OTWaY)/03Tr8fyd pue 1ed719&Yyg 103 XTi1EH UOIIB[3110)

L 9TQBL




00°1 AeTo-37TI8 3udd13g

1Z2°0 00°1 anprsal STTIBIOA
S0°0- €170~ 00°1 2S1p TYD223§
10°0- 90°0 0170~ 00"t £3rprqang
$0°0 9170 1o (20 0o 1 £31ATIONPUOY
90°0 €1°0- (070~ 70’0~ 8€°0- 00°1 Hd
6Z2°0- 00°0- 70 S0°0 9070~ 90°0- 00°1 440
61°0- £0°0 61°0 €0°0- 1€°0- §9°0 7e°0 00°1 uorieanies Od
0270 £0°0 12°0 S0°0- 67°0~ £9°0 GE"0 66°0 00°1 oa
10°0 60°0 070~ 12°0 070~ 9¢°0 10°0- 1€°0 7z2°0 00°1 ainjeaadwa]
Xa1p-317TsS anprsay Is1q Xitprqany X3tationpuny ud 340 dotieinies ogd  233inisiadmal
PUERS LT ] 31TIBIOA TYod3g 0d

JoaTy TddrestesTy 1amo] Yl 3uo[w 9I1TJ moiiog G7 103

B38Q 1eoTwWay)/0o1sAyq 3103 XT1lBl UOTIBT2110)

8 9[qelL




APPENDIX A:

BORROW PIT PHYSICAL CHARACTERIZATION DATA




APPENDIX A

Definition of Terms and Units of Measure Used in Appendix A

Bank

Maximum Depth

Control Elevation

Shoreline Length

Relative Location

River Mile (RM)

Volume

Mean Depth

Surface Area

Mean Basin Slope (MBS)
Nearness to River
Contour Interval
Length of Upper Contour
Slope Between Contours
DO

DO Saturation

pH

ORP

Bank of river either left (L) or right (R) looking
downstream

Feet

Elevation, relative to National Geodetic Vertical
Datum (NGVD)

Feet

Determined from hydrographic surveys, borrow pits
were described as on straight, or either concave or
convex river reaches and was based on the shortest
line drawn perpendicular to the navigation line in
the main channel, intersecting the borrow pit. If
the river channel curved away from the borrow pit,
the description was "convex". If the river channel
curved into the borrow pit, the description was
"concave'™. No curvature was described as "straight".

Mississippi River Nautical River Mile based on 1976
Hydrographic Survey

Cubic yards

Feet

Acres

Percent slope

Miles

Elevation of contour, NGVD
Feet

Percent slope

Dissolved oxygen, mg/1
Percent saturation

pH units

Oxidation — reduction Potential, millivolt

{(Continued)
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Definition of Terms and Units of Measure Used in Appendix A (Concluded)

Conductivity
Temperature
Turbidity
Secchi Disc

Sediment % V.R.

micromhos/cm

Degrees centigrade

Nephalometric turbidity unit (NTU)
Metres

Percent volatile residue

Sediment Analysis

us Standard Sieves Seive Opening Wentworth Scale
Mesh Description mm in. mm Scale Description
3 6.35 0.25
4 Fine Gravel 4,76 0.187 4 4 Granule
6 3.36 0.132
10 Coarse Sand 2.00 0.079 2 2 Very Coarse Sand
16 1.19 0.047 1 1 Coarse Sand
20 0.84 0.033
30 0.59 0.023
40 Medium Sand 0.42 0.0165 1/2 0.5 Medium Sand
50 0.297 0.0117
70 0.210 0.0083 1/4 0.250 Fine Sand
100 0.149  0.0059
140 0.105 0.0041 1/8 0.125 Very Fine Sand
200 Fine Sand 0.074 0.0029
230 Silt-Clay 0.062 0.0024 1/16 0.062 Silt
A3




Pit Number
Bank (Left/Right) Right  Volume

Max. Depth
Control Elevaticn
Shoreline Length

L
7

4408

MISSISSIPPI RIVER LEVEE BORROW PIT INVESTIGATION
PHYSICAL CHARACTERIZATION DATA

1 River Mile

1.1 Mean Depth

3.0 Surface Area
Average Days Flooded

Relative Location Concave

133,857

13.9

Percent Days Flooded
Shore Development Index 1.
Mean Basin Slope
Volume Development Index 1.
Nearness to River

%3
w

|

[}

o
(=]
o

'.

[+

(@]
.
w

|

Days Percent of Contour Acres within Length of Slope between
Year Flooded Yr. Flooded Interval Contour Interval Upper Contour Contours
73 200 55 72.0-73.0 0. 846 4407.,6 0.12
74 170 47 71,0-72.0 1.001 4551.0 0.10
78 128 35 70.0-71.0 1.000 4489.1 0.11
76 18 S 69.0-70.0 1.089 4610.5 0.09
77 S 1 68.0-69.0 0.866 4335.6 0.11
78 68 19 67.0-68.0 0.815 4241.5 0.12
79 114 31 66.0-67.0 1.651 4210.9 0.06
80 41 11 65.0-66.0 2.471 3684.1 0.03
81 10 3 64.0-65.0 2,804 3648.0 0.02
63.0-64.0 1.231 1778.2 0.02
62.0-63.0 0.113 366.4 0.06
62.0-Below 0.034 174,2
Date Sampled: 10 June 1981 Time Sampled: 1000
Water Quality Data, Surface
Location
Parameter Leveeward Open Water Riverward _
A 3 A ® A B X
DO 4.5 5.9 6.5 6.8 6.7 7.2 6.3
DO Saturation 58 75 83 86 86 92 80
pH 8.0 7.8 8.3 8.2 8.4 8.3
ORP 310 310 300 300 310 300 305
Conductivity 360 360 355 355 330 360 353
Texperatire "3 2 ZC.: 22,0 28.0 25.0 29.0 28.7
Turbidity 10.0 10.0 10.0
Secchi Disc 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Sediment Percent V.R. 6.9 8.9 7.3 9.0 9.7 10.4 8.7
Ad




MISSISSIPPI RIVER BORROW PIT STUDY
PHYSICAL CHARACTERIZATION DATA

Borrow Pit Number 1
Water Quality Data, Subsurface
Location/Parameter Depth DO_ Satuzgtion pH_ ORP  Cond. Temp.

A2 2.0 4,1 52 7.9 310 360 28.5

A3 2.4 5.0 64 7.9 310 340  28.5

Bl 2.0 4,0 51 7.8 315 360  28.5

B2 2.0 1.4 16 7.6 315 355  27.5

Grain Size Analysis
Upstream Downstream
Sieve Size Leveeward Midpoint Riverward Leveeward Midpoint Riverward

4 ©100.0 100.0
99.7 100.0 99.7
10 99.6 99.6 99.2
16 99.4 99,2 38.9
20 99.3 99,2 98.8
30 99.1 100.0 99.2 98.5
40 99.1 99.8 99.2 98.3
50 99.0 99.6 99.2 98.0
70 100.0 98.9 99.4 98.8 97.5
100 99.7 100.0 98.7 99.2 38.8 97.2
140 99.5 99.5 98.4 99.2 98.8 96.4
200 98.6 99.1 98.0 98.8 98.3 95.6
230 97.8 99.1 97.9 98.6 98.3 95.2
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Narrative Description of Borrow Pit 1

Borrow Pit 1 is located in Madison Parish, Louisiana, on the right bank
of the Mississippi River at RM 431. The southern end of the borrow pit is
approximately 3,500 feet from the bank of the Mississippi River, while the
northern end is about 5,000 feet. The pit is located on a concave bend and
is positioned to the west of Racetrack Towhead which is located parallel to
Reid Bedford Bend. The borrow pit is one in a series of pits separated by
traverses. During high water, the borrow pit is confluent with adjacent
pits. The borrow pit is 13.9 acres in surface area and has a total
shoreline length of 4,408 feet. Borrow Pit 1 is 11.1 feet deep with a mean
depth of 6.6 feet. The borrow pit has two islands that are located within
the pooled area of the borrow pit.

Terrestrial vegetation on the levee side of the borrow pit is a mixed
of Johnson grass and Bermuda grass pasture, while the river side exhibits
typical marsh vegetation and bottomland hardwood characteristics of the
Mississippi River batture lands. In and near the shallow areas of the pit
on the riverside, buttonbush, swamp privet and rose mallow are common,
while black willow, bald cypress, cottonwood, box elder, bitter pecan,
American elm, sycamore, and ash tend 2o be located on the high ground
towards the river.

The bankline of the borrow pit Ls somewhat regular with a SDI of 1.6,
which is less than the average SDI of all borrow pits (SDI = 2.2). The
slope of the bottom is greater for the first six feet of contour than most
other borrow pits, with an average slope of 0,09 percent. The slope of the
remaining bottom area, however, is low (0.04 percent) which is equal to the
mean basin slope for all borrow pits. Bottom sediments tend to contain
more organic matter and are more coarse and sandy riverward and downstream
as compared with the leveeward, upstream margin. Borrow Pit 1 was flooded
an average of 84 days per year which compares reasonably well with the
average 8l days per year for all borrow pits, The pit floods every year,

even during low runoff years.
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MISSISSIPPI RIVER LEVEE BORROW PIT INVESTIGATION
PHYSICAL CHARACTERIZATION DATA

Pit Number 2
Bank (Left/Right) _Right
Max. Depth 10.4

Control Elevation 68.8
Shoreline Length 4840

River Mile
Volume

Mean Depth
Surface Area

Average Days Flooded

Relative Location Straight

407

178,733

5
18

.7
.7

71

Percent Days Flooded 19
Shore Development Index 1.5

Mean Basin Slope

Volume Development Index 1.6

Nearness to River

Days Percent of Contour Acres within Length of Slope between
Year Flooded Yr. Flooded Interval Contour Interval Upper Contour Contours
73 182 50 68.0-68.8 1.124 4839.5 0.08
74 157 43 67.0-68.0 1.554 4795.4 0,07
75 113 31 66.0-67.0 1.429 4675.6 0.07
76 0 0 65.0-66.0 1.255 4536.1 0.08
77 0 0 64.0~-65.0 1.075 4405.3 0.09
78 47 13 63.0-64,0 1.249 4351.8 0.08
79 101 18 62.0-63.0 1.336 42941 0.07
80 37 10 61.0-62.0 3.322 4269.9 0.03
81 0 0 60.0-61.0 2.316 3673.0 0.03
59.0-60.0 2.622 2851.7 0.02
59.0-Below 1.363 1773.0
Date Sampled: 16 June 1981 Time Sampled: 1330
Water Quality Data, Surface
Location
Parameter Leveeward Open Water Riverward _
A B A 3 A 3B X
Do 8.3 6.1 7.1 2.4 7.3 2.3 5.6
DO Saturation 114 82 97 32 99 31 76
pH 8.7 8.2 8.5 7.3 8.5 7.3
ORP 229 200 215
Conductivity 210 200 220 200 200 200 205
Temperature 33.0 32.0 32.5 31.0 32.5 31.0 3z.0
Turbidity 47.0 1237.0 42.0
Secchi Disc 0.1 0.2 0.1 0.2 0.2 0.2 0.2
Sediment Percent V,R. 2.9 7.3 7.4 5.1 6.2 6.8 6.0
AV




MISSISSIPPI RIVER BORROW PIT STUDY
PHYSICAL CHARACTERIZATION DATA

Borrow Pit Number 2

Grain Size Analysis

Upstream Downstream

Sieve Size Leveeward Midpoint Riverward Leveeward Midpoint Riverward

100.0

10 99.8

16 100.0 99.6

20 99.8 100.0 99.6

30 99.7 99.9 99.5

40 99.5 100.0 100.0 99.7 99.3
50 99.2 99.9 99.9 99.6 99.1 100.0
70 $58.2 99.7 99.8 99.1 38.9 99.8
1¢c¢ 97.8 99.5 99.5 98.5 98.9 99.6
! 140 97.4 98.9 99.0 98.0 98.7 99.4
| 200 95.8 98.4 97.8 96.9 98.2 99.0
i 230 94.1 g7.9 96.9 96.2 97.5 98.6
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Narrative Description of Borrow Pit 2

Borrow Pit 2 is located in Tensas Parish, Louisiana, on the right bank
of the Mississippi River at RM 407. The borrow pit is equidistant between
Yucatan Lake Lo the north and 0ld River Lake to the south and is adjacent
to the mainline levee at Levee Station 5350. The borrow pit is approxi-
mately 2.4 miles from the main channel, and is the northern terminus of a
series of borrow pits separated by traverses. Borrow Pit 2 is not
connected to any other borrow pit to the north, and it gradually grades
from a pooled condition on the southern end to a fast—-land on the northern
end. The borrow pit is 18.7 acres in surface area and has a total shore-
line length of 4,840 feet, Borrow Pit 2 is 10,4 feet deep with a mean
depth of 5.7 feet.

Trees, mainly black willow, Eastern cottonwood, and American sycamore
are present along the shoreline of the borrow pit for most of 1its peri-
meter, but are scattered. Johnson grass and Bermuda grass comprise the
most common levee grasses, while swamp privet and rose mallow is found near
the shallow, sloping northern end of the borrow pit, The swamp privet and
rose mallow give way to annual elder and common ragweed on the fast-land.
Understory is generally dense and comprised of numerous vines and
herbaceous cover.

The bankline of the borrow pit is somewhat regular with an SDI of 1.5
as compared with the average SDI for all pits of 2.2. Mean basin slope is
0.05 percent, a little greater than the average for all borrow pits of
0.04 percent. The bank slope is 0.07 percent for the first 5.8 feet of
depth in the borrow pit, as compared with the mean basin slope of 0.03 per-
cent for the remaining five feet of depth.

In Borrow Pit 2, there is a tendency for lower sediment grain size
toward the river. Percent volatile matter does not show a consistent
pattern. Borrow Pit 2 does not flood every year, and floods on the average
of 71 days per year compared with an overall borrow pit average of 8l days

per year.
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Pit Number

Bank (Left/Right) PRight
8.2
89
5472

Max. Depth

Control Elevation
Shoreline Length
Relative Location Straight

MISSISSIPPI RIVER LEVEE BORROW PIT INVESTIGATION
PHYSICAL CHARACTERIZATION DATA

3

River Mile

Volume

Mean Depth
Surface Area

153,090

39.6

Average Days Flooded

Percent Days Flooded
Shore Development Index
Mean Basin Slope

Volume Development Index
Nearness to River

21

|

Days “ercent of Contour Acres within Length of Slope between

Year Flooded flcoded Interval Contour Interval Upper Contour Contours
73 200 55 88.0-89.0 3.571 5471.6 0.04
T4 170 47 87.0-88.0 11,392 5582.8 0.01
75 128 35 86.0-87.0 13,705 8184.1 0.01
76 18 5 85.0-86.0 8.787 4608.5 0.01
77 S 1 84.0-85.0 1.316 4024.1 0.06
78 03 19 83.0-84.0 0.446 2716.8 0.16
79 114 31 82.0-83.0 0.323 3627.7 0.15
80 41 1 81.0-82.0 0.068 446, 4 0.09
51 Lo 3 81.0-Below 0.001 55.2

Cate Sampied: < June 1981 Time Sampled: 1530

Parameter

20

20 Saturation
pH

QRP
Conductivity
Temperature
Turbidity
Secchi Disc

Sedizent Percent

Water Quality Data, Surface

A0

Location
Leveeward Open Water Riverward _
A B A B A B X
8.7 8.5 8.9 9.8 9.3 9.5
173 112 119 132 127 120
8.6 8.6 8.5 8.6 8.6 8.6
275 265 275 260 265 260
310 310 315 310 320 320
1.0 30.0 31.6 32.0 3.0 33.0 31.7
10.0
0.5 0.6 0.5 0.7 0.5 0.5
3.1 4,7 5.4 2.0 1.9

[0

ol

[ %]

(o)
O

|

Py
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MISSISSIPPI RIVER BORROW PIT STUDY
PHYSICAL CHARACTERIZATION DATA

Borrow Pit Number 3

Grain Size Analysis

Upstream Downstream

Sieve Size Leveeward Midpoint Riverward Leveeward Midpoint Riverward

4

6
10 100.0 100.0 100.0 No Sample
16 99.9 99.8 99.9 No Sample
20 99.9 99.7 99.9 No Sample
30 100.0 99.9 99.5 100.0 99.8 No Sample
40 99.9 99.8 98.5 99.9 99.7 No Sample
50 99.9 99.6 5.6 99.9 99.3 No Sample
70 99.8 99.2 92.5 99.8 96.8 No Sample
100 99.7 98.3 87.9 99.4 94.7 No Sample
140 99.4 97.5 82.9 98.8 91.6 No Sample
200 97.6 95.5 75.8 97.2 84.7 No Sample
230 95.5 94,2 72.1 96.0 80.4  No 3ample
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Narrative Description of Borrow Pit 3

Borrow Pit 3 is located in East Carroll Parish, Louisiana, on the right
bank of the Mississippi River at RM 469. The pit is west of Cottonwood Bar
on Island Nc. 97, 1,000 feet from the Mississippi River Channel with the
southern end adjacent to Levee Station 1750. The borrow pit was excavated
in 1981 and floode  that first year. As originally constructed, the pit
had traverses at t.ae northern and southern ends, however, culverts were
added in 1981/1982 to drain the borrow pit and reclaim the land to
agriculture, The borrow pit is 39.6 acres in total surface area with a
shoreline length of 5,472 feet. Borrow Pit 3 has a2 maximum depth of 8.2
feet and a mean depth of 2.6 feet.

The suvrrounding land is used exclusively for agriculture. Vegetation
immediately surrounding the pit consists of perennial rye that had been
planted to stabilize the adjacent newly constructed levee slope.

The bank line of the new borrow pit indicated an SDI of 1.2, somewhat
lower than the average SDI of 2.2 for all borrow pits, even with the
presence of two islands in the pit. The borrow pit's mean basin slope was
0.02 percent, which was reflected in the pit's flat basin and very gently
sloping banks. There is a trend to more coarse sediments moving from the
levee to the riverside of the borrow pit, with no trend of volatile or
carbonaceous material noted. Although the borrow pit was constructed in
1981, subsequent floocding by the Mississippi River established a fish
population in the pit which was subsequently sampled during the biological
studies. Historically, this area could be expected to flood every year.
Average flooding for this pit was 84 days which matched the average days

flooded for all borrow pits.
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MISSISSIPPI RIVER LEVEE BORROW PIT INVESTIGATION

! PHYSICAL CHARACTERIZATION DATA
Pit Number 4 River Mile 482 Percent Days Flooded 23
' Bank (Left/Right) Right Volume 100,102  Shore Development Index 2.3
h Max. Depth 4.5 Mean Depth 2.0 Mean Basin Slope 0.02
| Control Elevation 90.5 Surface Area 32.1 Volume Development Index 1.3
”} Shoreline Length 9531 Average Days Flooded 84 Nearness to River 0.4
i Relative Location Concave
Days Percent of Contour Acres within Length of Slope between
Year Flooded Yr. Flooded Interval Contour Interval Upper Contour Contours
73 200 55 90.0-90.5 4.997 9531.2 0.02
74 170 47 89,0-90.0 8.069 9231.9 0.02
75 128 35 88.0-89.0 7.221 7433.,9 0.02
76 18 5 87.0-88.0 6.335 6084, 1 0.02
77 5 1 87.0-Below 5.509 4068.7
78 68 19
79 114 31
80 41 11
81 10 3
1 Date Sampled: 19 June 1981 Time Sampled: 1730

Water Quality Data, Surface

Parameter Leveeward Open Water Riverward _

A B8 A B A B X

DO 9.0 12.4 8.6 11.0 8.4 1i.4 10.1

DO Saturation 122 173 116 153 112 157 139

pH 8.3 8.7 8.3 8.6 8.4 8.6

ORP 289 280 285 270 290 285 283

Conductivity 380 370 370 380 375 362 373

Temperature 32.0 34.5 32.0 34.0 31,0 33.5 32.8

{ Turbidity 18.0 17.0 17.5

. Secchi Disc 0.2 0.3 0.2 0.3 0.3 0.3 0.3

. Sediment Percent V.R. 7.4 2.8 7.4 5.9 8.8 8.9 5.9
{
’
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MISSISSIPPI RIVER BORROW PIT STUDY

PHYSICAL CHARACTERIZATION DATA

Borrow Pit Number 4
Grain Size Arnalysis
. Upstream Downstream
Sieve Size Leveeward Midpoint Riverward Leveeward Midpoint Riverward

0.4 100.0

3 97.6

4 100.0 96.0

6 99.6 95.6

10 99.2 95.3 100.0

16 99.0 94.9 99.9

20 98.8 94.7 99.8

30 98.8 94.7 99.8

40 100.0 98.6 G94.7 99.8

50 99.9 98.6 94.5 99. 8

70 99.7 98.4 100.0 4.4 99.7
100 99.6 98.2 99.8 94.2 99.7 100.0
140 99.1 98.0 99.5 93.7 99.6 99.8
200 98.1 97.6 99.2 G0.6 98.8 99.7
230 97.3 97.2 98.9 88.3 98.1 99.5
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Narrative Description of Borrow Pit 4

Borrow Pit 4 is located in East Carroll Parish, Louisiana, on the right
bank of the Mississippi River at RM 482. The borrow pit lies immediately
east of the Hollybrook Crevasse and adjacent to the levee at Levee Station
1300. The borrow pit is located on a concave river bend and has borrow pits
adjoining the east and west ends. Borrow Pit 4 is 0.4 miles from the
Mississippi River. It has a total surface area of 32.1 acres and a shore-
line length of 9,531 feet. The maximum depth of the borrow pit is 4.5 feet
with a mean depth of 2.0 feet.

The pit is surrounded on all sides by a fringe of large hardwood trees.
A cottonwood plantation adjoins the fringe of hardwood trees which extends
to near the river. The western end is somewhat more shallow than the
eastern end and supperts emergent vegetation such as buttonbush. Snags are
common along the margin of the borrow pit. Woody vegetatrion mainly consists
of American sycamore, Eastern cottonwood, green ash, sugarberry, box elder,
bald cypress, willow honey locust, slippery elm, overcup ocak and bitter
pecan. Principle understory is dewberry, peppervine, greenbriers, lady's
ear drops, poison ivy, and other vines and shrubs. The leveeside grasses
are typically mixed pasture grasses and are generally devoid of herbaceous
plants due to grazing pressure.

The shoreline is slightly irregular and exhibits an SDI of 2.3, somewhat
greater than the 2.2 average SDI for all borrow pits. The mean basin slope
ig 0.02 percent and does not vary between borrow pit contours.

Sediments are more coarse in the center of the borrow pit than on either
bank. On the eastern end, sediments are coarse near the levee and grade to
very fine riverward. Volatile matter is constant with cross section on the
western end of the borrow pit. On the eastern end, however, volatile matter
near the levee is very low, with very high percentages in the center and
riverward. Borrow Pit 4 floods yearly, and averages 84 days per year, which

equals the average days flooded for all borrow pits.
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MISSISSIPPI RIVER LEVEE BORROW PIT INVESTIGATION
PHYSICAL CHARACTERIZATION DATA

X Pit Number 5 River Mile 462 Percent Days Flooded 23
Bank (Left/Right) _Right Volume 29,186  Shore Development Index 1.5
Max, Depth 2.7 Mean Depth 1.5 Mean Basin Slope 0.01
Control Elevation _84.0 @ Surface Area 12.7 Volume Development Index 1.6
Shoreline Length 4055 Average Days Flooded 84 Nearness to River 0.6

|

Relative Location Convex

Days Percent of Contour Acres within Length of Slope between
Year Flooded Yr. Flooded Interval Contour Interval Upper Contour Contours
73 200 55 83.0-84.0 1.823 4054.5 0.05
74 170 47 82.0-83.0 9.317 4501.7 0.ul
75 128 35 82.0-Below 1.601 1797.0
76 18 5
77 5 1
1 78 68 19
79 114 31
80 41 11
81 to 3
1
Date Sampled: 17 June 1981 Time Sampled: 1315
* Water Quality Data, Surface
¥ Location
Parameter Leveeward Open Water Riverward _
A B A B A B X
Do 6.2 5.2 6.3 5.2 6.2 5.3 5.7
DC Saturation 86 72 89 72 87 75 80
pH 8.7 8.4 8.7 8.3 8.7 8.4
ORP 190 200 180 210 180 210 195
Conductivity 240 240 240 240 240 240 240
Temperature 34.0 34.0 35.0 34,0 35.0 35.0 34.5
Turbidity
Secchi Disc 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Sediment Percent V.R. 6.7 3.0 5.7 6.1 7.2 6.9 5.9
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Borrow Pit Number 5

MISSISSIPPI RIVER BORROW PIT STUDY

PHYSICAL CHARACTERIZATION DATA

Grain Size Analysis

Upstream Downstream
Sieve Size Leveeward Midpoint Riverward Leveeward Midpoint Riverward

4

6
10 100.0
16 99.9
20 100.0 99.8
30 99.9 100.0 99.8
40 99.8 99.9 99.7
50 99.7 99.8 100.0 99.7
70 99.7 99.8 99.9 99.7
100 99.7 100.0 100.0 99.7 99.8 99.6
140 99.6 99.9 99.9 99.7 99.7 99.6
200 99.5 99.8 99.8 99.5 99.7 99.6
230 99.5 99.8 99.6 99.5 99.6 99.5
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Narrative Description of Borrow Pit 5

Borrow Pit 5 is located in East Carroll Parish, Louisiana, on the right
bank of the Mississippi River at RM 462. The borrow pit is adjacent to
Willow Cut-0ff, southwest of Willow Cut-Off Dike and is approximately
0.6 miles from the Mississippi River. The pit parallels the levee
immediately south of Levee Station 2150. The borrow pit is located on a
convex or inside river bend and is flanked on three sides by eight orther
borrow pits. Surrounding this group of borrow pits on two sides is a spur
levee, thus this grouping of nine borrow pits is surrounded on three sides
by levee. Traverses separate the borrow pits; however, during high water
the pits are confluent with one another. The pits also drain into each
other at various elevations. Borrow Pit 5 has been observed to completely
dry up during the late summer and fall. Borrow Pit 5 has a total surface
area of 12.7 acres with a shoreline length of 4,055 feet. The maximum depth
of the borrow pit is 2.7 feet with a mean depth of 1.5 feet.

A fringe of woody vegetation borders the eastern edge of the borrow pit,
with the majority of vegetaticn being black willow and an occasional sugar-
berry, rose mallows, buttonbush, swamp privet, persimmon, green ash, honey
ilocust, pecan, and Nuttall oak. Grasses and herbaceous plants are heavily
grazed, thus, little herbaceous growth is found leveeward and grass is
almost entirely Bermuda. The small peninsula and two islands in the pit
suprort black willow and sparse herbaceous growth.

Even with the small peninsula extending to near the center of the
borrow pit and the presence cf two small islands, calculated SDI was low,
1.5, as compared with the SDI for all pits of 2.2. The mean basin slope is
0.01 percent which reflects the shallow condition of this borrow pit.
Sediment grain size indicated no discernable distribution pattern in the
borrow pit. The 99.5 percent of sediment in this borrow pit was silt-
clay. Organic matter was slightly higher riverward as compared with the
leveeside samples. Flooding in Borrow Pit 5 averages 64 days per year

which matches the average days fiooded for 211 borrow pits.
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MISSISSIPPI RIVER LEVEE BORROW PIT INVESTIGATION
PHYSICAL CHARACTERIZATION DATA

Pit Number 6 River Mile 433 Percent Days Flcoded 24
: Bank (Left/Right) _Right Volume 6241 Shore Development Index 3.7
Max. Depth 6.0 Mean Depth 3.8 Mean Basin Slope 0.10
Control Elevation 79.8 Surface Area 4,5 Volume Development Index 1.9
Shoreline Length 5737 Average Days Flooded 89 Nearness to River 1.3
Relative Location Straight
Days Percent of Contour Acres within Length of Slope between
Year Flooded Yr. Flooded Interval Contour Interval Upper Contour Contours
73 204 56 79.0-79.8 0.196 5736.6 0.52
74 175 48 78,0-79.0 0.719 5303.3 0.17
75 135 37 77.0-78.0 0.687 5245.6 0.10
76 19 5 76.0-77.0 0.712 3711.4 0.12
77 8 2 75,0-76.0 0.839 3398.5 0.09
78 76 21 74.0-75.0 1.350 3155.7 0.03
79 118 32 73.0-Below 0.032 369.0
80 43 12
81 19 S
Date Sampled: 23 June 1981 Time Sampled: 0930
Water Quality Data, Surface
Location
Parameter Leveeward Open Water Riverward _
A 8 & B A B X
DO 5.0 3.1 4.6 4.4 4.0 4.1 “, 2
DO Saturation 67 41 62 59 54 56 57
pH 7.6 7.5 7.6 7.7 7.5 7.6
ORP 300 295 290 300 310 295 298
Conductivity 340 345 340 340 345 340 342
Temperature 31.5 31.0 32.0 32.0 32,0 32.5 21.8
Turbidity 18.0 19.0 18.5
Secchi Disc 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Sediment Percent V.R. 5.0 8.2 7.2 7.8 7.3 0.9 6.1
Ir
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MISSISSIPPI RIVER BORROW PIT STUDY
PHYSICAL CHARACTERIZATION DATA

Borrow Pit Number 6

Grain Size Analysis

Upstream Downstream
Sieve Size Leveeward Midpoint Riverward Leveeward Midpoint Riverward
4
100.0 100.0
10 99.7 99.9
16 99.3 100.0 99.7
20 99.1 99.9 99.4
30 99.0 99.7 99.1
40 98.8 99.7 98.8 100.0
50 98.6 99.6 100.0 98.4 99.9 100.0C
70 98.1 99.5 99.9 98.0 99.7 99.8
100 97.4 99.3 99.6 97.4 99.7 99.7
T 140 94.2 99.0 99.4 96.7 99.6 99.7
200 84.7 98.1 99.0 94.4 99.2 99.3
230 78.5 97.3 98.9 92.8 98.8 99.3
1
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Narrative Description of Borrow Pit 6

Borrow Pit 6 is located in Madison Parish, Louisiana, on the right bank
of the Mississippi River at RM 433. The borrow pit is located 2.2 miles
south of the Interstate Highway 20 River Bridge, east of Levee Angle Marker
665, and north of Levee Station 3600. The borrow pit is adjacent to the
levee and is located 1.3 miles from the main channel. Borrow Pit 6 is
flanked on three sides by borrow pits, and all are separated by traverses
but are connected to each other by drainage structures. Borrow Pit 6 has a
total surface area of 12.7 acres and a shoreline length of 5,737 feet. It
is deeper than adjoining pits and tends to remain wet throughout the year.
The maximum depth of the borrow pit is 2.7 feet, with a mean depth of
1.5 feet. Two peninsula-like land areas separate Borrow Pit 6 into two
sections. Elevation data indicate the two sections may become isolated
during low water.

The pit contains two islands on which black willow and herbaceous
growth, mainly buttonbush, are common. The peninsula areas support woody
vegetation consisting of black willow, American sycamore, Eastern cotton-
wood, American elm, Nuttall ocak and buttonbush, assorted vines and other
understory. Riverward of Borrow Pit 6, separated by a fringe of woody and
herbaceous vegetation, is a large, shallow borrow pit. This pit and adja-
cent borrow pits support substantial populations of emergent and flocating
aquatic plants, mainly water lotus. Borrow Pit 6 however, does not support
aquatic plants to the extent adjoining borrow pits do. Leveeward, little
herbaceous vegetation and no woody vegetation is found. Mixed pasture
grasses, mainly Bermuda grass and Johnson grass, are common along the levee.

The SDI for this borrow pit was low, with an SDI of 1.5 compared with an
average SDI of 2.2 for all borrow pits. The mean basin slope was 0.02 per-
cent. The first 0.8 foot contour slope was 0.19 percent, a rather sharp
drop. However, the bottom of the basin is very flat, thus creating an abrupt

bank, but flat-bottomed, gently~sloping pit.




' e

Bottom sediments indicated a trend to be more coarse toward the levee,
with a loss of coarse materials toward the river. There was no discernable
trend in the distribution of organic matter in the borrow pit. On the down-
stream sampling transect the highest value (8.2 percent volatile residue) was
found near the levee between the island and levee shore. Flooding in Borrow

Pit 6 averages 89 days, slightly higher than the average 84 days for all

borrow pits.
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MISSISSIPPI RIVER LEVEE BORROW PIT INVESTIGATION

Pit Number 7

Bank (Left/Right) Left
Max. Depth &5
Control Elevation 79,8
Shoreline Length 2761

PHYSICAL CHARACTERIZATION DATA

River Mile
Volume
Mean Depth

Surface Area
Average Days Flocded

Relative Location Straight

460
18,215
2.6

5.2

111

Percent Qays Flooded 3
Shore Development Index 1.
Mean Basin Slope

Volume Development Index
Nearness to River 0.

o

|

(o)

o
o
(8]

—
.
~I

|

O

Days Percent of Contour Acres within Lengrth of Slope between
Year Flooded Yr. Flooded interval Contour Interval “pper Contour Contours
73 217 60 73.0-79.8 0,557 2760.9 0.08
74 187 51 78.0-79.0 0.914 2538.9 0.06
75 156 43 77.0-78.0 2.399 2364.6 0.02
70 51 14 76.0-77.0 1,249 1329.7 0.02
77 44 12 76.0-Below 0.061 274, 1
78 101 28
79 157 43
80 49 13
81 34 9
Date Sampled: 23 June 1981 Time Sawpled: 1130
Water Quality Data, Surface
Location
Parameter Leveeward Cpen Water Riverward _
A B A B NS
DO 5.5 7.5 5.5 7.5 5.2 N
DO Saturation A} 106 T4 103 75 :8 a?
pH T4 7.7 7.3 ) 7.3 T.b
ORP 265 240 250 220 275 2ic 243
Conductivity 290 320 395 315 130 90 22
Temperature 33.0 34.0 32.0 Z23.0 33.0 32,5 3.1
Turbidity 56,0 47,0 [
Secchi Disc 0.1 o.1 0.1 0.1 el a1 2t
Sediment Percent V.F. s.Totz.e 2.0 3.5 5.7 R0 Gt
A23
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MISSISSIPPI RIVER BORROW PIT STUDY
PHYSICAL CHARACTERIZATION DATA

Borrow Pit Number 7

Grain Size Analysis

Upstream Downstream

Sieve Size  Leveeward Midpoint Riverward Leveeward Midpoint KRiverward

4 100.00
6 100.0 99.9
10 99.9 99. 8
16 99,8 99.6
20 99,7 99.4
30 Y9,7 99.3
40 99.6 100.0 99.0
& 50 29.5 100.0 99.9 98.7 100.0 100.0
\ 70 99,4 99.9 99.8 98.4 99.9 99. ¢
100 99.2 99.7 99.5 97.9 99.8 29,6
140 99.0 99.6 99.4 97.4 99.7 99.6
200 98.7 99,4 99.3 S 96.5 99.5 99.3
230 8.5 99.1 99,2 95. 8 99, 4 99.3
A24
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Narrative Description c¢f Borrow Pit

Borrow Pit 7 is located in Warren County, Mississippi, on the .efv lenk
of the Mississippi River on an inside bend at RM 460. The borrow uit Is
[ 0.9 miles from the Mississippi River Channel, immediately north eof Isiand
102 and Eagle Lake Pass, adjacent to the levee, and east of Permanent Bench
Mark 82-M. The borrow pit is flanked on three gides by borrow pits, a.l
separated by traverses. The traverse on the south side is used as an

road. PBorrow Pit 7 has a surface area of 5.2 actes &and a sntorel inc

length of 2,761 feet. The bervrow pit has & mavimuo depth of 4.0 et and
a mean denth of 2.6 feer,

Borrow Pit 7 countains three small Iislands near the eoo! Lale oo,

Mixed stands c¢f blackwillow, Eastern cottonwoud, green

sycamocre, swertyum, bow elder, American elm, and nutial cark surrounli tne

borrow pit on twe sides. The same vegetation occurs urn the trvie [siande,

Numercus ~ineg, ohrube, and forbs ate common dround the o
Warer flows through the borrow pit during high water, which resulisn in
debris bein, deposited on the southern revad,/ traverse. Lilkueed and gzl ie

are common floating aquatic p.ants.

r—
o
£
il

4
-+
gj
~
T
hS

1
m

The SN for th i1 was L.b, somewhat

2.2 for all bovrow pits. he mean basin slupe was O,01 pescent, howover,
the firse twe contours In the Lacit avevrsged meve than twice Ure Lean 300
slope.
Botton CC IS wl i e i =N e [T Th ¢ ’ T T

midacie ol IO ) VETWIT S, st Wt b re v

ediment compoesit.on from o apot b WROtUs :

in the sealiments wa mllar Tor the AU VoW :
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MISSISSIPPL RIVER LEVEE BORROW PIT INVESTIUATICN
PHYSICAL CHARACTERIZATION DATA
?it Number 5 River Mile 593 Fercent Days Flcoded B
Jauk (Left/Righr! Tett Volume 61,516 Shore Devel.pment Index
max, Depth 4, Mean Depth 2.2 Yean Basin Slope
Control Elevation 139,28 Surtace Area 16.2 Volume Development index
Shoreline Length 02 Average Days Flooded ag Nearness t¢ River
lelative Location 1
‘ercent ¢ Zontour Acres within Length of tlcpe Detweer
rr. fleoded Interval Contour Interval Upper Contcur Contours
57 139.0-139.8 2.358 2302, 4 J.03
49 128.0-139.0 4,05 ST8G.T o.c7
40 27.0-138.0 3.92 «921.¢ 2.C
¢ 136.0-137.,0 4,55 “l6b. 8 PRVEY
N 136, 0-Below 1,286 lang, e
.-
Tate Samplel Fime Sampled: 160C
Warer Quality lata, Surface
Locaricn
- Cardmeter Open water Fiverward ~
A 7 2 R
[ .7 A
aturdal 121 L4
. =2 e ENEN -1
Lt i 210 iUk 210 LU o5t
Caonductivity Ty e 280 R . 8¢ =90 e
Tenmperature LT T 2.0 Luln RV
TurnlitTy L L
Jecchi Oisc L T2 0.2 a2 2.2 t.z Tl
ediment Yo orent VL2, o, B 6.5 A alb . S
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MISSISSIPPI RIVER BORROW PIT STUDY
PHYSICAL CHARACTERIZATION DATA

Borrow Pit Number 8

Grain Size Analysis

Upstream Downstream

Sieve Size  Leveeward Midpoint Riverward Leveeward Midpoint

Fiverward

4
6 100.0
10 99.8 100.0
16 100.0 99.5 99.9
20 100.0 99.9 99.3 99.8
30 99.9 99.7 99.0 99. 8
40 99.38 99.5 98.7 99.7
50 99.8 99.2 98.4 92,0
70 99,8 99.1 97.7 99.4 100.0
100 99.5 98. 8 94.6 97.4 99.9
140 97.6 98.13 74.2 89.5 9v.2
200 91.8 97.4 49.3 72.7 95.0
230 88.7 7.0 42.8 67.2 7.5

100,
99.
Q9.
k.

G7.

X

Vs wn

wn
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Narrative Description of Borrow Pit &8

Borrow Fit 8 1is lccated in Bolivar County, Mississippi, on the left
bank of the Mississippi River at EM 593. The borrow pit parallels the
levee and is approximately 0.3 miles from the main river channel. The pit
is locatred immediately north of a spur levee and between Levee Stations
1150 and 1200. The borrow pit is one of a cluster of borrow pits and
former borrow pits now filled-in and overgrown with vegetation. Borrow
Pit 8 is essentially divided into four interconnected secticns, with
¢maller pit areas on the north and east sides, and a main pit area. The
main horrow pit is separated intco two pools by a traverse that was breached
to provide & 75-foet wide connection between adjacent pits. Borrow Pit &

hes a

7

urtace area cf 16.2 acres and a shoreline length ¢f 5,802 feet. The
beriow pit maximum depth is 4.2 feet, with a mean depth cof 2.2 feet.

ite levee shoreline Is characterized by a fringe of woody vegetaticn
ard clovely cropped Bermuda grass, bitter sneezeweed, thistle, Jdog femnel,
brocm cedye, and other pasture weeds., Riverward, woody vegetaticn consiste
cf American sycamore, preen ash, Eastern cottonwood, dogwood, box elder,
slippery elm, sugarberry, rersimmen and rose mallow. Vines and dense
uniderstory occur around the pit where there is no grazing.

The 30T for Bcrrow Pit 8 is 2.0, near the average SDI ¢f 2.2 foi all
borroew pite.  The mean basin slope ig 0.02 percent which is indicative of
the telatively flar, saucci-cheped pit bottom.

Pottom sediments in Porvow Pit 8 are generally morc coarse than sedi-
ments in other borrow pits. The riverward, upstrear sedimentg contail moire
thar, 47 percent ugnas. Percent volatile residue ir sedimerts was general.v
iTow on rhe Levee side, and higher in the middle of the borrow pit and
riverward., DBorrow Pit ¢ {loods an average of 98 days per year. somewhat

4 .

hiphev than the average 84 days for all borrow pits.

AR
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MISSISSIPPL RIVER LEVEE BORROW PIT INVESTIGATION
PHYSICAL CHARACTERIZATION DATA

Pit Number 9 River Mile 595 Percent _ays Flooded 23
Bank (Left/Right) Left Volume 9,780 Shor : Deveiopment Index 1.4
Max. Depth 3.5 Mean Depth _ 1.7 Mean Basir Siope 0.03
Control Elevation 137.2 Surface Area 3.3 Volume [evelcpzent index 1.0
Shoreline Lengrh 1916 Average Days Flooded 84 Nearness to River 1.3
Relative Location Concave
Days Percent of Contour Acres within Length of Slope between

Year Flooded Yr. Flooded nterval Contour Intervai Urper Contour Contcurs
73 200 s5 137.0-137.2 0.187 1916.2 2.05

74 170 47 136.,0-137.0 0.678 LBBE. 4 2.06

75 128 35 135.0-136.0 1.030 1631.¢C 0.03

76 L8 5 134,0-135.0 1.351 i5372.5 0.01

77 5 L 134,0-Below 0.053 186,

78 58 LJ

79 114 31

80 41 it

51 1o 2
Date Sampled: 29 June 1081 Time Sampled: 1635

Warer Quaiity Data, Surface
Location

Parameter Leveeward Tpen Water Siverwar: _
A 3 A B A B e

ale} L6 9.8 Vel
70 Saturati.n £39 W32 L
pH a,= .1 .1 SP) -2 .
(RP 2R 270 280 280 0 Lo \8r
Conductivity 425 435 435 ~32 -0 ER .z
Temperature 2.5 4u.e .o 2.0 Dt Z Lo
Turbidity 1.0 lel
Secchi Disc .. R 12 B I :
Sediment Tercent V.I. .. oo LR S R L6 Tt -




Borrow Pit Number 9

MISSISSIPPI RIVER BORROW PIT STUDY

PHYSICAL CHARACTERIZATION DATA

Grain Size Analysis

Upstream Downstream
Sieve Size Leveeward Midpoint Riverward Leveeward  Midpcuint Riverward
4
100.0 100.0 100.0
10 99.9 100.0 99.9 99.9
1o 99.9 99.9 99.3 99.6
20 99.8 100.0 99.8 100.0 98.8 99.1
30 99.6 9g9.9 99.7 96,09 58.1 98.3
49 99,6 99.8 99.6 99.8 97.5 av.s
S¢ 494G, 4 Q9,8 99.6 9¢9.8 96.% 96. ¢
70 R 99.8 99.4 99.7 56.1 GE. 8
e an 1 99.7 99.2 99.7 35.0 95
14w a0 3 99. 5 99.0 49,7 94.3 94.2
200 5.9 g¢. 4 98.9 34,0 G5.4 4.6
230 958 99,3 98.38 99,5 82,9 SICRe

A0
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Narrative Description of Borrow Pit 9

Borrow Pit 9 is located at RM 595 in Bolivar County, Mississippi., on
the left bank of the Mississippi River. It is immediately adjacent to the
levee and north of Levee Station 1020. The borrow pit is approximately
1 mile from the river and south of an old oxbow, Lake Concordia. At high
river stages Borrow Pit 9 and Lake Concordia are confluent, Borrow Pit 9
is one of a series of borrow pits lying on an outside bend with the long
axis of the pit perpendicular to the channel. Borrow Pit 9 has a surface
area of 3.3 acres and a shoreline length of 1,916 feet. The borrow pit
maximum depth is 3.5 feet with a mean depth of 1.7 feet.

The borrow pit is bordered on all but the levee side by woody vegeta-
tion consisting of black willow, osage orange, honey locust, Nuttall oak,
overcup oak, Eastern cottonwood, swamp privet and roughleaf dogwood.

Vines and herbaceous plants, particularly annual elder, cocklebur and dock
species are common. Leveewatrd, vegetation is closely cropped pasture
grasses, primarily Bermuda grass.

The SDI for Borrow Pit 9 was 1.4 as compared with an average SDI for
all borrow pits of 2.2. The mean basin slope was 0.03 percent, however
the upper two contours had slopes of 0.05 percent and 0.06 percent,
respectively. The bottom contour was only 0.01 percent.

A
1

ar al

m

Bottom sediments consisted of greater than 92 percent siit
stations. Volatile residue was characteristically high at all stations,
ranging from 7 percent volatile residue c¢n the leveeward eastern-moct
station to 10.1 percent in the center of the pit cn th wevtern-rost
station. Borrow Pit 9 floods an average of 84 days per yvear, whicr equal.

the average days flcoded for all borrow pits.




MISSISSIPPT RIVER LEVEE BORROW FP1T INVESTIGATION
PHYSICAL CHARACTERIZATION DATA

Pit Number Lo
dank (Left/Right) Right
Max. Depth 4.8
Control Elevation 31.6
Shoreline Length 3441

Relative Location Straight

River Mile 456
Volume 45,495
Mean Depth 2.8
Surface Area 9.1
Average Days rlooded 104

Percent Zays Flooded
Shore Zevelopment Index
Mean Basin Slope
Vclume Development
Nearness to River

Days Percent of Contour Acres within Length cf Slope Cbetweer
Year Flooded Yr. Flooded Interval Contour Intervai Upper Contour Contours
73 212 >R 81.0-8t.0 0,492 T440.8 oLl
T4 182 50 80,0-81.0C 0.944 1374,0 .68
75 148 41 79.0-80.0 1,221 3152.3 0.06
76 43 2 78.0-79.0 1.956 2995.2 0.03
77 29 2 77.2-78.0 4,067 A AR 0.01
Te ag N 77.0-Belcw ¢.372 Th4, ¢
’g 149
a0 w
atl 3
sate Sampled: o July 1981 Time Sampled: 1330

cargmeter

vity
emperatirs

TR S S
4L 1GLTYy

Concuct

Secchi Disc

“edinert Fercent V.P.

Water Quality Data,

Surface

Location
Open water

Riverward

A2 a8
TLyos 6.8 6.4
Q70 83 7g
TS 7.6 7.8
06 190 280 10
320 320 325 320
6.5 27.0 Z6.5  26.5
2.0 6.0

C.i "3 0.2 0.3
e 0.7 6.2 3.2

(‘\3"

M

B
0.7 [, o, t
<3 o2 -1
L7 WL
300 26C 262
325 20 ~2Z
7.0 Lo, le.?
e,
0.3 A L3
1,0 - “

Index 1.7




MISSISSIPPI RIVER BORROW PIT STUDY
PHYSICAL CHARACTERIZATION DATA

Borrow Pit Number 10

Grain Size Analysis

‘Upstream Downstream
Sieve Size Leveeward Midpoint Riverward Leveeward Midpoint Riverward
4 100.0
6 499.9
10 99.8
16 100.0 100.0 99.7
20 99.9 99.9 95.6
30 100.0 99.9 99.9 100.0 100.0 99.6
40 99.9 99.9 99.8 99.9 99.9 99.4
50 99.9 96.8 99.8 99.8 99.9 99.1
70 99.8 99.6 99.5 99.8 99.8 98.2
100 99.2 97.8 91.8 99.7 96.9 90.6
140 96.1 93.8 63.5 99.4 87.0 62.8
200 90.7 88.2 29.7 98.8 75.5 5.5
230 88.3 86.7 24,6 98.3 73.C 32.3

A3 3




Narrative Description ot Borrow Pit 10

Borrow Pit 10 is located in Madison Parish, Louisiana, on the right
bank of the Mississippi River at RM 456. The borrow pit lies adjacent to
the levee and east of Bench Mark (BM) L-23-11. The borrow pit is approxi-
mately 0.1 mile from the Mississippi River on Miliken's Bend. The borrow
pit has a surface area of 9.1 acres and a shoreline length of 3,441 feet.
Maximum depth of the borrow pit is 4.8 feet with a mean depth of 2.8 feet.

Closely cropped pasture weeds and Bermuda grass characterize vegetation
¢n the levee shoreline, while on the other three sides ¢f the borrow pit,
Eastern ccttonwood and black willows dominate. Vines, especially
peppetrvine, are abundant riverward.

The SD1 for Borrow Pit 10 was 1.6, scmewhat lower than the averzge SDI
cf 2.2 fov all borrow pits. Mean basin slope was 0.0 percent, however the
first three contcurs weve 0.01, 0.08, and 0.06 percent slope indicating a
drop-off somewhar grceater than most borrow pits.

Bottum sediments were more sandy than most cther Lorrow pits. River-

ward fampling sta*ions were 24.6 percent silt upstream and 37.3 percent

oy

Jdownstream. Leveeward, sediments were more typical of cother borrow

B
« b

Ys

w

pits with ar 88.3 percent silt upstream and 98.3 percent silt downstrear.
The ‘owest sediment percent volatile residue cotcentrations were found
riverwary, with 1.7 percent and 1.7 percent volatile residue upstrean arnd

dowrstream, respectively., 3orrcew Pit 10 flcods an average 104 dayy per

year, preatrer than the average 84 days flooded ter all borrow pite.

A3
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Pit Number

Bank (Left/Right) Left

1.6
143.7
4372

Relative Location Straight

Max. Depth
Control Elevation
Shoreline Length

W

MISSISSIPPI RIVER LEVEE BORROW PIT INVESTIGATICN
PHYSICAL CHARACTERIZATION DATA

11

River Mile

Vo

Meen Depth
Surface Area
Average Days Flooded 98

lume

602 Percent Days Flooded 27

4,056 Shore Development Index 2.8
0.6 Mean Basin Slope .03

4.3 Volume Development Index 1.1

Nearness to River 2.1

Days Percent of Contour Acres within Length of Slope between

Year Flooded VYr., Flooded Interval Contour Interval Upper Contcur Contours

73 200 55 143.0-143.7 1.973 4371, % .z

74 170 47 143.0-Below 2.363 2894.c

75 128 35

76 18 5

77 5 1

78 68 19

79 114 31

80 41 11

81 1o 3
Date Sampied: o July 198i Time Sampied: 1700

Parameter
D0
PO Saturaticn
pH
ORP

Conductivity
Temperature
Turbidity

Secchi Disc

Sedizent Percent V.R.

wWater Jua.ity Data, “urface

Leveeward

‘
I2%

— L)t Qo e
. LD L e D .
OO OO O W

T O
s

Locat:icen
Jpen wWater
A B A
5.9 Tk 7.2
"8 Q4 95
8.9 B.d 8.¢&
220 23C 220
54U 390 40¢
30.5 28.5 30.5
cL.0 18D
0.1 0.1 C.l
6.2 5.9 5.2

Riverward

-

t
O
APAIES TR SR o)

wn
o e



MISSISSIPPI RIVER BORROW PIT STUDY
4 PHYSICAL CHARACTERIZATION DATA
Borrow Pit Number 11
|
] Grain Size Analysis
| Upstream Downstream
Sieve Size Leveeward Midpoint Riverward Leveeward Midpeint Riverwar!
4
[§
10
16 100.0 100.0
20 99.8 896.9
30 99.7 99.9
40 99.0 99.9
9¢.5 100.0Q 92,4 100.0
o 160.0 99.9 99.¢8 100.0 99,9
(S Ga.z Q9,4 99.8 99.7 99.¢ a9, +
) 14 qu.? 99.9 99.7 99.7 Q9,6 9¢. &
200 Q.0 09,8 9%.6 9%.06 GG, 4 99,7
2a0 RIS 99.8 99.5 99.5 949, ¢ 9G.6
f
|
AR L3




Narrative Description of Borrow Pit 11

Borrow Pit 11 is located in Bolivar County, Mississippi, on the left
bank of the Mississippi River near RM 602. The borrow pit is adjacent to
the levee and west of Levee Station 720. The borrow pit is approximately
2.1 miles from the Mississippi River and is one of a complex of borrow pits
that are hydrologically connected. The borrow pit has a convoluted
shoreline and encompasses several islands and a peninsula above the controi
elevation. Borrow Pit 11 has a surface area of 4.3 acres and a tctal
shoreline length of 4,372 feet. Maximuw depth of the borrow pit is 1.6
feet, and mean depth is 0.6 feet.

The borrow is almost entirely surrounded by woody vegetation counsisting
of American sycamore, Eastern cottonwood, sugarberry, green ash, box elder,
osage orange, black willow, bald cypress, Nuttall and overcup cak. Vines
and herbaceous plants are numerous. The islands and perninzula are domirated
by buttonbush and black willow.

The SDI is 2.8, substantially higher than the average CCi of 2.2 ror all
borrow pits, and reflects the broken and convoluted shoreline. The mean
basin slope for the two contours below the control 2levation wasz 0,03 per-
cent indicating a generally flat, saucer—shaped bottom.

Bottom sediments .eveeward contained more coarse sandy material than
those riverward, however, the percent silt-clay fraction for =1l staticns
was essentially the same. Percent volatile residue was similsar at all
stations, ranging from 4.7 percent volatile residue at the downstream,
leveeward station rc 6.3 percent at the upstredm, riverward station. BEBorrow
Pit 11 floods an average of 98 days per year, fourteen days piecater than the

average 84 days flooded for all borrow pits.
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MISSISSIPPI KIVER
PHYSICAL
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LEVEE BORROwW FPIT INVESTIGATION
CHARACTERIZATION DATA

Pit Number 12
Bank (Lefr/Right. Right
Max. ZJepth 4.0
Controi Elevation 55.0
Shoreline Length 3786
Relative Location Straight

River Mile

Voluvme

Mean Depth

Surface Area

Average Lays Flooded

Percent Javs Flcodecd

Shore Uevelopment Index
Mean Basin Sloupe .
Volume Development Index 1.C
Nearness tc River

Lays Zercent of Contour Acres within Length cof
Yr. Flcoded ‘nterval Conrour Interval Urper Contour
&5 54,0-55.0 1.605
47 53,0-54.0 2.53¢8
35 52.0-53.0 2,014
< 52.0-Beluw I lh4
| !
e 13 19
;9 4 31
20 41 i1
S
Late Jampied: L0 Julv t%gl Tize lampledl:
Water Guality Data, Jfurilace
Locatiun
ATameler Jpen water Riverward
B Iy 3 ] B X
- 408 2.3 Tz 4, .G .
< TUTSTIon 04 44 59 st 23 :
il 7.0 SR L S0 7.6 o
CRP 2Re 270 260 S0 2514 .o ot
JonducTivioy 31C L3 310 1] 210 L N
Temvperatuce RSP A NI 20.5 2.5 1.0 T 7,
b d .00 16 19
Secen: Cu2 0.2 a.2 0.2 a0
Cedinent -sroent LU, Ik <, 4 5.3 S} <
RE




MISSISSIPPI RIVER BORROW PIT STUDY
PHYSICAL CHARACTERIZATION DATA

 ——

Borrow Pit Number 12

Grain Size Analysis

Upstream Downstream

Sieve Size Leveeward Midpoint Riverward Leveeward Midncint Riverward

4 100.0 100.0

6 98.6 95.5

10 97.9 94.6
16 a7.2 93.8 100.0 100.0
20 96.6 93.5 99.9 99,9
30 96.1 100.0 93.1 99.9 99. 8
40 93.7 99.9 92.7 36.8 99.8
50 87.0 99.8 100.0 92.1 99.8 99.8
70 g3.& 99.8 99.9 91.4 99.7 99.7
100 1.1 99.7 99.8 89.49 9k. 5 99.4
140 760.0 90.4 99.6 86.0 95.4 98.0
200 62.4 98.8 99.4 80.0 0.9 4.0
230 57.9 98. 4 99.2 77.3 89.1 02.9

A3Y




Narrative Description of Borrow Pit 12

Borrow Pit 12 is located on the Tensas Parish/Concordia Parish boundary
on the right bank of the Mississippi River at RM 377. The borrow pit is
east of Levee Station 6900 and lies adjacent to the levee. The borrow pit
is located 0.7 miles from the Mississippi River and is one of a series of
ten borrow pits, all hydrologically connected by breaks excavated in the
traverses that had previously separatcd individual pits. The borrow pit
has a surface area of 9.3 acres and a shoreline length of 3,786 feet.
Maximum depth of Borrow Pit 12 is 4,0 feet, and mean depth of 2,1 feet.

The borrow pit is almost devoid of woody vegetation surrounding the
borrow pit with the exception of two clusters of black willow, American
sycamore and Eastern cottonwood on the eastern shoreline, The remaining
vegetation consists of closely cropped Bermuda grass and pasture weeds.

The SDI for Borrow Pit 12 is 1.7, less than the average SDI of 2.2 for
all porrow pits. The mean basir. slope is 0.02 percent and reflccts the
broad, gently sloping contour of the borrow pit basin.

Bottom sediments on the ievee side were substantially more sandy than
those sediments sampled in the middle or riverward stations. The lowest
percent volatile residue was 2.8 percent at the downstream, leveeward
station, while the highest recorded volatile material samplied was 5.6 per-
cent recorded at the upstream, riverward station. Borrow Pit 12 floods an
average of 84 days per year, the same number of days as the average for all

borrow pits.
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MISSISSIPPI RIVER LEVEE BORROW PIT INVESTIGATION

PHYSICAL CHARACTERIZATION DATA

Pit Number 12 River Mile 656 Percent Days Flooded 16
Bank (Left/Right) Right Volume 309,178  Shore Development Index 2.6
Max. Depth 16.9 Mean Depth 3.9 Mean Basin Slope 0.05
Control Elevation 171.0 Surface Area 53,4  Volume Development index 0.7
Shoreline Length 14,008 Average Days Flooded 56 Nearness to River 0.3
Relative Location Convex
Days Percent of Contour Acres within Length of Slope between
Year Flouvded Yr. Flooded Interval Contour Interval Upper Contour Contours
73 156 43 170.0-171.0 11.839 14,008.3 0.03
74 110 30 169.0-170.0 10.759 20,790.5 0.04
75 80 22 168.0-169.0 6.970 11,88L,2 0.04
76 0 0 167.0-168.0 7.299 12,029.4 0.C4
77 0 0 166.0-167.0 4.5vs 11,903.1 0.06
78 47 13 165.0-166.0 2.433 10,594.3 0.10
79 79 22 164,0-165.0 2,403 10,251.¢C 0.08
80 35 10 163.0-164.0 1.044 7,385.2 0.C7
81 0 0 162,0-163.0 1.007 3,0506.9 0.08
161.0-162.0 0.908 2,330.5 0.06
.60.C-161.0 0.539 2,159.1 0.09
+55~0.16C.0 0.452 2,018.¢ 0.10
158.0-159.0 0.390 L, 880.5 0.11
157.,0-158.0 0.636 1,764,5 0.06
156,0-157.0 0.473 1,434.6 0.06
155.0-156.0 0.376 1,118,7 0.06
154.0-Below 0.647 860.7
Date Sampled: 10 July 1981 Time Sampled: 1500
Water Quality Data, Surface
Locaticon
Parameter Leveeward Open Water Riverward _
A B A B A B X
Do 8.8 9.2 9.5 8.9 8.1 8.9 8.9
DO Saturation 123 130 131 125 112 124 124
pH 8.3 8.4 8.5 8.4 8.4 8.5
ORP 290 305 300 3t0 305 310 303
Conductivity 330 320 320 315 310 310 318
Temperature 34.5 35.5 33.5 35.0 33.5 34.% 34,4
Turbidity 8.0 9.0 8.5
Secchi Disc 0.3 0.4 0.4 0.4 0.3 0.3  L.4
Sediment Percent V.R. 5.4 5.2 1.2 4.3 4.6 3.5 4.0
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MISSISSIPPI RIVER BORROW PIT STUDY
PHYSICAL CHARACTERIZATION DATA

Borrow Pit Number 13

Grain Size Analysis

Upstream Downstream

Sieve Size  Leveeward Midpoint Riverward Leveeward Midpoint Riverward

S IRVIVIRY,

6 100.0 99.8 100.0

10 99.9 100.0 99.5 899.9 100.0
16 99.7 99.8 99.1 100.0 99.9 99.8
20 99.5 99.7 98.8 99.9 99.8 99.6
30 99,2 99.5 98,4 99.9 99.6 99.5
40 98.9 99.3 97.9 99.7 99.4 99.4
50 4a8.5 87.8 95.9 99.2 98.8 98.8
70 97.1 36.0 87.1 96.1 96.1 93.4
100 94,5 26.3 69.0 90.7 83.6 61.5
140 90.4 22.5 52.3 84.6 76.5 50.9
200 '84.9 12.0 43.4 79,6 68.6 42.8
230 82.3 17.7 41,6 77.9 66.3 41.8
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Narrative Description of Borrow Pit 13

Borrow Pit 13 is located in Phillips County, Arkansas, on the right
bank of the Mississippi River at RM 656. The borrow pit is on the inside
of Montezuma Bend, east of Levee Marker 9/10 and BM 9/10 and is 0.3 miles
from the river channel. Culverts constructed in the borrow pit maintain a
minimum pool elevation in the deeper portion cf the pit. Surface area of
the borrow pit is 53.4 acres, and is the largest borrow pit sampled in this
study. The shoreline length is 14,008 feet or 2.7 miles in lengtn. Maxiuwum
depth of the pit is 16.9 feet, while the mean depth is 3.9 feet.

The borrow pit is surrounded by agricultural land with occasional stands
of osage orange trees in scattered groups. Other woody vegetation recorded
was American sycamore, Eastern cottonwood, honey locust, American elm, and
black willow. On the leveceside, pasture grasses mainly Bevmuda gracs, are
closely cropped due to heavy grazing pressure. Understory is absent due in
part to grazing.

The SDI for this borrow pit was 2.6, higher than the average of 2.2 for
all borrow pits. The mean basin slope was 0.05 percent, and reflects a
greater bank slope for this borrow pit than most others investigated.
Approximately 30 percent of the hottom area was measured at a 0.06 percent
slope or greatet.

Bottom sediments were generally coarse throughout the borrow pit, with
the leveeward side indicating finer sediments than the remaining battom
areas. Volatile residue ranged from 1.2 percent in the upstream midpoint
sampling station, which was the location of the coarscot sediments, to
5.4 percent at the upstream leveeward station which wa: the locatiourn cf the
finest sediments. Borrow Pit 13 floods an average of 56 days per yrar

compared with the averape for all borrow pits of &4 days per vear.
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MISSISSIPFI RIVER LEVEE BORROW PIT INVESTIGATION
PHYSICAL CHARACTERIZATION DATA
Fit Number 14 River Mile 584 Percent Days Floouded 24
Bank (Left/light) Right Volume 224,106 Shore Development Index 3.0
Max, Depth 5.5  Mean Depth 2.9 Mean Basin Slope 0.02
Control Elevation 137.0 Surface Area 47.7 Volume Development Index 1.6
Shureline Length 15,064 Average Doyc Flcoded 89 Nearness to River 4.3

Relative Location Concave

Days Percent of Contour Acres within Length of Slope between
Year Flooded Yr, Flooded Interval Contour Interval  Upper Contour Contour:s
73 204 56 126.0-137.0 3,005 15,064, 1 2.12
74 175 48 135.0-12¢6.0 7.832 15,507.0 0.04
75 135 37 134,0-135,0 10.842 12,974.5 0.03
76 9 5 133.0-134.C 18,399 12,126.8 0.01
77 8 2 132.0-125.0 7.419 6,322.8 0.01
78 To <1 132.U-Belcw c.152 353.0
79 i18 32
80 “3 12
81 = 5
Date Sampled: 1% July (981 Time Sampled: 1000
Water Cuality Data, Surface
Lucation
rarameier Leveeward Open Water Riverward _
I A E AL B X
Do 8.0 3.0 .90 8.5 7.9 3.3 7.6
00 Saturaticn 107 Le7 1ce T4 106 il 102
pH 9.1 &.9 5.0 8.8 8,3 8.8
ORP 200 190 210 200 210 200 202
Conductivity 220 230 230 220 230 220 225
Temperature 31.5 2t.s 1.5 71.S 3.5 31.5 31.5%
Turbidity 57 &7 57
Secchi Disc 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Sedimwent Fercent V.R. 1.2 2.2 8.6 .8 2.6 8.4 6.0
Ab4




MISSISSIPPI RIVER BORROW PIT STUDY
PHYSICAL CHARACTERIZATION DATA

Borrow Pit Number 14

Grain Size Analysis

Upstream Downstream

Sieve Size  Leveeward Midpoint Riverward Leveeward Midpoint Riverward

4 100.0

6 100.0 99.2
10 99.8 100.0 98.8
16 100.0 99.8 99.9 98.2
20 96.9 99.7 99.8 97.8
30 99 .8 99.5 99.7 97.3
40 99.8 99.3 99.7 96.7
50 99.8 99.0 99.5 96.1
70 99,7 98.7 99. 4 95.6
100 98.2 100.0 100.0 98.2 99.2 95.3
140 70.3 99.8 99.6 94.5 38.0 94.6
200 37.6 99.0 99.0 75.7 96.0 92.6
230 29.5 99.0 99.0 69.5 94.7 91.4

>
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Narrative Description of Borrow Pit 14

Borrow Pit 14 is located in Desha County, Arkansas, at RM 584 on the
right bank of the Mississippi River. The mouth of the Arkansas River lies
6.5 miles east southeast of the borrow pit. The nearest approach of the
Mississippi River to Borrow Pit 14 is 4.3 miles to the southeast. The
borrow pit is on the concave side of Rcsedale Bend, south of BM 3250A and
lies between Levee Stations 4350 and 4400. Surface area of the borrow pit
is 47,7 acres with a shoreline length of 15,064 feet, or apprvoximately
2.9 miles. Maximum depth of the pit is 5.5 feet while the wmean depth is
2.9 feet,

;

The prysical fiell

e survey and wildlife use studies of Borrow Pit 14

used the pit as described. However, the fish sampling crew inadvertently
sampied &n adjac .-t Porrow pit, therefore water chemistry and sediment
data descrited is from a borrow pit immediately west but adjacent to Borrow
Tit 14,

Leveeward, the vegeotation is managed for hay production. Primary

grasces ave Bermtla gracs and Johnson grass. Riverward, bottomland

)

hardweod forests extend to the river witrh the excertion of the area on the
southeast =nl of the bortow pit where some agricultural actrivity occurs.
Frirary woudy vegetation consists of black willow, Eastern cottonwood,
Americar Sycamore, sweetgum, Nuttall cak, honey locust, American elm, water
oak, and others. Vines and herbacecus understory were dense in the wcods.
The SDT for Borrow Pit 14 is 3,0 and reflects the presence of penin-—
suias, Jand islands in the Southeast end of the borrow pit. This 5DI
compares with an average SDI of 2.2 for all borrow pits. The contour
interval surface to 1 foot exhibited a slope of 0.12 percent, then leveled
off rapidly to a slope of from 0.01 to 0.04 percent for the remainder of
the borrow pit bottom. The mean basin slope averaged only 0.02 percent,
Botton sediments were pgenerally coarse leveeward, with the midpoint and
riverward stations ranging from greater than 91 to 99 percent finer than
silt-clay. Leveeward stations tested 1.2 to 2.2 percent volatile residue
while the more riverward stations ranged from 5.8 to 9.6 percent volatile

residue. Borrow Pit 14 floods an average of 89 days per year, as ccmpared

with the avcorage for all borrow pits of 84 days per year.



MISSISSIPPI RIVER LEVEE BORROW PIT INVESTIGATION
PHYSICAL CHARACTERIZATION DATA

Pit Number 15 River Mile 659 Percent 'ays trlooded _ib
Bank (Left/Right) Left Volume 348,228 Shore Development Ircex _1.6
Max. Depth 7.5 Mean Depth 3.9  Mean Basin Slope 0.02
Control Elevation _173.0 Surface Arca 53.4 Volume Develoupment Incex 1.6
Shoreline Length 8881 Average Days Flooded 56_ Neammess to River 1.8
Relative Location Straight
Days Percent of Contour Acres within lLength of Slcpe between
Year Flooded VYr. Flooded interva. Contour intervai Upper Contour COnLCUTsS
T3 150 &3 72.0-172,0 4,994 5£,880.7 s.08
T4 110 30 171.0-172.0 4,235 11,093.2 C.Go
7S 40 22 170.0-171.0 T.390 10,€68.0 0.C4
? N 0 169.C-170,0 T.938 14,17¢.0 o,
77 0 0 le£.0-1tQ.C 9.015 q,451.3 0.02
T8 <7 13 167.0-1n8.0 6.9186 4,084, 7 oot
7a Ta 22 166.0-1e7,C 6,891 4,304,7
80 3% 0 166.0-5eow 2.973 2,329.5%
a1
Jate Sampled: 12 July 19l Uime Sampled: 1145
dater luality lata, Surface
Location
Parameter lLeveewarc Upen Water Riverward B
Y A B A =
20 5.9 n.S 4.9  t.b S.o i bk
20 faturat:ion 31 = 66 79 7/ 53 7o
oH .7 ST 7.7 Tl .8 .6
~RP 140 al 240 325 Tad 300 Gl
Conductivity 158 iol 430 360 350 0 ‘oa
Tewp.raturo T 310 32,0 32.5 33, 3I1.Y 32,68
Turbidity 11,0 10.0 wes
Secchi Misc LS T 0.4 0.3 0.4 L3 ek
Zedizerrt Tervent V.P. N LT 4.6 18,4 wn.e o7
AD T
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[8SISSIPPI RIVER BORROW PIT STUDY

PHYSICAL CHARACTERIZATION DATA

Dewnstream

Leveeward Midpoint Riverwarcd
100.0 100.6 100.0
96.4 95.7 34Q.4
99.7 91 99.0
D9, 4 86.1 98,1
99.2 80,9 orL7
94, ] 760K 9, S
g, v SN 96. 3
9K, 3 630 gL .6
7.0 66,7 94.,¢
.t b4, 4 4.7
74,7 AT B6 -
L2049 CHL A TELe
Su.d Couh T4,

Borrow Pit Number 15
Grain Size Analysis
_Upstream
Sieve Size Leveeward Midpoint Riverward
4 100.0 No Sample
6 99.8 t60.¢  No Sample
10 99.% 9g9.9 No Sample
16 98.4 9%, 6 No Sample
20 9/.6 Q26,5 No Sample
3C 6.4 99.4  No Sample
40 SRS 29,7 No Sampie
54 94, ! “2,9 No Sample
7 SR R Ne Sanple
16¢ BRI 9.0 No Sample
L40 LA Q5. ! No Sample
20 Bi. 4 2.0 No Sampie
30 3.3 Q0.6 No Sample




Narrative Description of Borrow Pit 15

Borrow Pit 15 is located in Coahoma County, Mississippi, on the left
bank of the Mississippi River at RM 659. The borrow pit 1is west of
Montezuma Bar between Levee Stations 59/15 and 59/46. The pit is approxi-
mately 1.8 miles from the river and is one of a series of borrow pits
adjacent to the north-south levee. The borrow pit was rormerly two
different borrow areas separated by a longitudinal north-south mound cf
high ground which was irregular in elevation. There are numerous inter-—
connections between the separated sections., Surface area of Borrow Fit 15
is 53.4 acres, with a shoreline length of 8,881 feet. Maximum depth of
the borrow pit is 7.5 feet, while the mean depth is 3.9 feet.

Black willow is the dominant woody vegetation which is found exclusively
on the longitudinal mound separating the two borrow pit basins. Other woody
species found on higher elevations on the north and south enas of the borrow
pit include Eastern cottonwocd, osage orange, green ash, sugarbervy, bald
cypress, box elder, honey, and water locust among others. Vine aud herba-
ceous growth is abundant. Leveeward, a fringe of black willow separates the
borr pit from the levee which is used for pasture and hay production.
Riverward of the borrow pit and beyond the border of woody vegetation, the
land is managed for agriculture. Borrow Pit 15 containced an aburdance of
floating duckweeds, smartweed, nutsedge, and other rooted aquatic plants.
Rooted aquatic plants covered approximately 50 percent ! the surface ares

of the borrow pit during 1982-1983.

The SDI was 1.6 for this borrow pit, somewhat lowe: thar the average o..
for all borrow pits. Mean basin slope was 0.02 percent, howover the fivee
three contours showed a slope cf 0.05, 0.06 and 0,04 percont, tecpective.y.,
The large, comparatively flat, bottom area and linear lcoverward ani ine
tended to dampen the effect of the longitudinal mound ~ni capvoooated iy 1=

ward bankline.

Y




Bottor sediments were generally coarse ranging from approximately 57 percent
finer than silt-clay at the midpoint station downstream, to 90 percent finer
than silt-clay at the midpoint station on the upstream end. Pe cent volatile
residue ranged from 4.6 percent at the midpcint upstream station to 18.4 per-
cent at the downstream midpoint station. Borrow Pit 15 flouds an sverage cf

50 davs per yeav as compared with an average of 84 days for all boirow pits,

The pit does not necessarily flocd every year. During the period 1973 tc 1781,

the pit did not flocd for three years (1976, 1977, and 1981).
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MISSISSIPPI RIVER LEVEE BORROW PIT INVESTIGATION
PHYSICAL CHARACTERIZATION DATA

Pit Number __16
Bank (Left/Right) Right
Max. Depth 3.0

Control Elevation 49.1
Shoreline Length 3618

Relative Location Straight

River Mile 355 Fercent Days Flooded 23
Volume 18,01 Shore Development Index 1.8
Mean Depth 1.4 Mean Basin Slope 0.02
Surface Area 7.4 Volume Develcpment Index 1.4
Average Days Flooded 384 Nearness to Rive:r 0.2

Days Percent of Contour Acres within Length of Ciope Letween
Year Flooded 7Yr. Flooded Interval Contour Interval Upper Contour Contours
T3 200 =5 49, 0~49.1 0.231 3617.5 04
T4 e 47 48.0-46.0 1.634 2597.6 3.0
75 o8 35 47,0-48,0 2.990 2242.0 c.02
76 L8 > 47,0-keluw 2.589 2047.3
77 - 1
i3 n8 10
Ta Lia L
a0 w1 L1
it 17 B
Tate Samyple. S0 CJuly Lol Time Jampled: 143
Water uaiity Data, Surface
Location
tarameter Leveewdrd vpen water “iverwarc B
A a A z A v X
o0 L .2 @, 0 <0 Lt .2 a1
LU Caturation i v 53 i aE £2 eI
i =0 Ho3 5.0 4,2 . <.
RE Ve e e e Sl
ondi e 349 B o0 T 160 [ I
0.1 ! oL ol S R
. R Ll.e
. Ll Vol - 2 -
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MISSISSIPPI RIVER BORROW PIT STUDY
PHYSICAL CHARACTERIZATION DATA

Borrow Pit Number 16

Grain Size Analysis

Upstream Downstream

Sieve Size  Leveeward Midpoint Riverward Leveeward Midpoint Riverward

4

6

10

16 100.0
20 Q96,9
30 100.0 100.0 100.0 100.0 100.0 99.5
40 99.9 96.9 99.9 99.7 99.8 94.3
50 99.8 99.8 99.7 99.5 99.5 99.0
70 99.7 99.6 99.3 99.3 ge.8 38.6
100 99,0 98.2 95.7 99.0 95.9 87.6
140 96.3 89.9 79.2 97.0 9C.1 93.0
20C 90. 4 75.8 52.7 91.0 82.7 81.3
230 88.3 71.5 45.5 88.2 80.2 77.1

AS2




Narrative Description of Borrow Pit 16

Borrow Pit 16 is located in Concordia Parish, Louisiana, on the right
bank of the Mississippi River at RM 355. The borrow pit is parallel to the
levee and lies immediately north of the Morville Light. The borrow pit is
one of a series of borrow pits which have been reused and reshaped into a
series of 10 individual and interconnected borrow pits. Borrow Pit 16 is
the southernmost borrow pit of this group. The borrow pit lies east of
Levee Station 8700 and is 0.2 miles from the Mississippi River. Surface
area of Borrow Pit 16 is 7.4 acres with a shoreline length of 3,617.5
feet. Maximum depth is 3.0 feet while the mean depth is 1.4 feet.

Vegetation surrounding the pit consists of closely cropped pasture
grasses, primarily Bermuda grass and pasture weeds. Woody vegetation is
composed of isolated black willow occurring on the traverse connecting the
borrow pits. Occasional American sycamore and Eastern cottonwcod occur at
the north end of the series of 10 pits. There is no other understory
apparently due to grazing.

The SDI for Borrow Pit 16 was 1.8, less than the average of 2.2 for all
borrow pits. Mean basin slope was 0.02 percent with the first and second
contours 0,04 percent and 0.05 percent slope, respectively.

Bottom sediments were more coarse riverward at the upstream and
downstream stations as compared with the leveeward stations. Bottom
sediments ranged from 45.5 percent finer than silt-clay at the upstream
riverward station to approximately 88 percent finer than =silt-clay at both
levee sediment stations. Percent volatile material was coemparatively low,
ranging from 2 percent volatile residue at the upstream, riverward station
to 5.2 percent at the downstream, midpoint station. Borrow Pit 16 floods

an average of 84 days per year, and flcods every year.




MISSISSIPPI RIVER LEVEE BORROW PIT INVESTIGATION

Pit Number 17
Bank (Left/Right) _Right
Max, Depth 5.7
Control Elevation 235.0
Shoreline Length 10,498
Relative Location Convex

River Mile

Vo

Mean Depth
Surface Area

PHYSICAL CHARACTERIZATION DATA

lume

183,100

38.1

Average Days Flooded

Percent Days Flooded
Shore Development Index
Mean Basin Slope

Volume Development Index
Nearness to River

5l

o
.

o
W

|

—
(o)

:

[\S]
W

:

Days Percent of Contour Acres within Length of Slope between
Year Flooded Yr. Flooded Interval Contour Interval Upper Contour Contours
73 68 19 234,0-235,0 2.436 10,498.0 0.11
74 34 9 233.0-234.0 7.080 12,020.0 0.04
75 38 10 232,0-233.0 7.147 10,666.0 0.03
76 0 0 231,0-232.0 13,063 9,045.0 0.01
77 0 0 230.0-231.0 7.226 5.,174.0 0.01
78 16 4 230.0-Below 1.108 1,583.2
7a 59 16
50 12 3
51 d ¢
Cate Sampled: 20 July 1981 Time Sampled: 1830
Water Quality Data, Surface
Location
rarameter Leveeward Open Water Riverward _
A 3 A 8 A B X
20 9.8 9.3 9.3 9.1 9.8 9.4 9.5
D0 Saturation 137 129 128 125 133 128 130
oH 8.1 8.2 8.2 8.3 7.9 8.0
JURP 320 290 290 290 210 315 286
Conductivity 235 240 230 240 230 230 234
Temperature 34.5 34.0 33.5 33,0 32,5 32,5 33.3
Turbidity 15.0 17.0 16.0
Secchi Disc 0.3 0.2 0.4 0.4 0.3 0.3 0.3
Sediment Percent V.R. 10.0 7.8 5.9 5.7 6.6 5.5 6.9
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MISSISSIPPI RIVER BORROW PIT STUDY
PHYSICAL CHARACTERIZATION DATA

Borrow Pit Number 17

n Grain Size Analysis

Upstream Downstream

Sieve Size Leveeward Midpoint Riverward Leveeward Midpoint Riverward

4 100.0 100.0
6 99.8 99.7
1 10 99.6 99.4
16 99.3 99.1
20 98.9 98.8
1 30 98.1 100.0 100.0 98.3
40 96. 4 99.9 99.9 97.7 100.0 100.0
1 50 94.0 99.7 99.7 96.2 99.8 99.9
70 91.5 99.5 99.6 93.4 99.8 99.8
100 89.9 99.3 99.6 91.4 99.7 99.7
140 88.1 98. 8 99. 4 89. 8 99.5 99.5
200 84.6 97.1 97.9 87.2 98.3 97.4
230 82.6 95.6 97.0 85.7 97.4 95.8
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Narrative Description of Borrow Pit 17

Borrow Pit 17 is located in Mississippi County, Arkansas, on the right
bank of the Mississippi River at RM 773 and adjacent to Levee Station
98/49. The borrow pit is on the southwest side of a finger-like levee
section which lies from west northwest to east southeast. The southeast
end of the borrow pit is positioned at the corner of the levee section
where the levee makes a right-angle turn to the north northeast. A spur
levee connecting with the mainline levee abuts the southeast end of the
borrow pit, while the northwest end is connected with an adjacent borrow
pit by means of a 24-inch metal pipe. The borrow pit is very long,
approximately 5,000 feet, but averages only 325 feet wide. It is located
2.3 miles from the Mississippi River. Surface area of the borrow pit is
38.1 acres with a shoreline length of 10,498 feet., Maximum depth of Borrow
Pit 17 is 5.7 feet, while the mean depth is 3.0 feet.

The borrow pit has a fairly straight shoreline, however, it contains
three peninsulas and ten islands. The SDI for this pit is 2.3, which is
near the average SDI of 2.2 for all borrow pits. Leveeward there is a
fringe of pasture grass, scattered stands of trees, and on occasion, row
crops are found which separate the borrow pit from the levee. Riverward, a
narrow border of woody and herbaceous vegetation separates the borrow pit
from mostly agricultural lands. The levee grasses are predominantely
Bermuda grass and tall fescue, while primary woody species are sweetgum,
Eastern cottonwood, American elm, black willow, Eastern red cedar,
persimmon, American sycamore, and others. Smartweed and nutsedge are the
predominant aquatic plants. The borrow pit has historically been drained
for agricultural production. Mean basin slope averaged 0.03 percent
however, the surface to l-foot contour was a 0.11 percent slope which
quickly leveled-off to 0.04 percent slope. The slope of the expansive,

flat-bottom of the borrow pit averaged only 0.0l percent.

A56




Bottom sediments leveeward were more coarse than those riverward, with
silt—-clay greater than 82 percent at the two levee stations as compared
with silt-clay greater than 95 percent at the midpoint and downstream
stations. Levee stations also exhibited greater volatile residue than
midpoint or riverward stations, which ranged from 5.5 percent volatile
residue at the midpoint, open water station to 10 percent volatile residue
at the upstream, leveeward station. Borrow Pit 17 floods an average of
25 days per year, significantly less than the 84 average days flooded for
all borrow pits. During wildlife studies conducted from 1981 through 1983,
the borrow pit was reported as almost dry during the winter of 1981-1982

and during the fall of 1983.

AS57




MISSISSIPPI RIVER LEVEE BORROW PIT INVESTIGATION
PHYSICAL CHARACTERIZATION DATA

Pit Number 13 River Mile 323 Percent Days Flooded 23
Bank (Left/Right} Right Jelume 10,779 Shore Development Index 2.6
Max. Depth 5.1 Mean Depth 2.2 Mean Basin Slope 0.05
Control Elevation 41.8 Surface Area 2.3 Volume Development Index 1.3
Shoreline Length 3559 Average Days Flooded 84 Nearness to River 1.8
Relative Location Conver
Days Fercent of Contour Acres within Length of Slope between

Year Flooded VYr. Flooded Interval Contour Interval Upper Contour Contours

73 200 55 41,0-41.8 0.971 3558.8 0.06

74 170 47 40,0-41.0 0.643 2375.4 0.08

75 128 35 39.0-40.0 0.547 2095.4 0.08

76 18 5 38.0-39.0 0,866 1857.7 0.04

77 5 1 37.0-38.0 0.264 1016.0 0.06

78 68 19 37.0-Below 0.043 319.4

;a 114 31

30 41 11

<1 1C 3
Date Sampled: 23 Juiy 1981 Time Sampled: (845

Water Quality Data, Surface

Location
rarameter Leveeward Open Water Riverward _

A B A B A B &
o 0.2 0.4 0.2 0.1 0.8 1.8 0.¢
0C Saturation 3 5 3 1 11 24 8
or .0 6.9 7.0 6.9 7.0 7.0
JRP 10 -70 -1c0 -125 =35 55
Jenductivity 520 500 500 560 510 500 515
Temperature 30.2 30C.9 30,0 26.0% 30.5 30,7 29.7
Turbidity 18.0 18.5 18.3
Secchi Disc 0.2 0.3 0.3 0.3 0.3 0.3 0.3
Sediment Percent V.K. 5.4 6.8 6.3 5.8 6.1 5.4 6.0

*Thiz sample was taken 0.7 m under the surface.

A58




MISSISSIPPI RIVER BORROW PIT STUDY
PHYSICAL CHARACTERIZATION DATA

Borrow Pit Number 18

Grain Size Analysis

Upstream Downstream

Sieve Size Leveeward Midpoint Riverward Leveeward Midpoint Riverward

4
10

16

20 100.0 100.0
30 99.9 99.9
40 99.8 399.8
50 100.0 99.8 99.7
70 99.9 99.6 99.6
100 100.0 99.8 99.6 100.0 100.0 99.4
140 99.9 99.7 99.4 99.8 99.9 99.3
200 99.7 99.5 98.5 99.6 99.6 98.5
230 99.6 99.3 97.7 99,2 99.3 97.9
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Narrative Description of Borrow Pit 18

Borrow Pit 18 is located in Concordia Parish, Louisiana, on the right bank
of the Mississippi River at RM 323, The borrow pit parallels the levee and is
located at Levee Station 10320 on a convex bend of the river. The borrow pit
is a part of the Red River Wildlife Management Area and is located approxi-
mately 1.8 miles from the Mississippi River. The borrow pit has a surface area
of 3.3 acres and a shoreline of 3,559 feet., Maximum depth is 5.1 feet while
the mean depth is 2.2 feet.

Primary vegetation leveeward is Bermuda and Johnson grass. A fringe of
willow, cottonwouud, .ad sycamore trees separates the borrow pit from the
levee. Kkiverward, conditions are typical of a bottomland hardwocd forest with
tree species that are mainly black willow, Eastern cottonwood, and American
sycamore with other species such as deciduous holly, buttonbush, honey locust,
Nuttall oak, swamp privet, and sugarberry very common.

The N1 for Borrow Pit 18 was 2.6 and reflected the highly convoluted shape
of the pit. Mean basin slope was 0.05 percent, higher than most other borrow
pits which averaged 0.04 percent. The first three contours from the control-
ling elevation {41.8 NGVD) to elevation (39.0 NGVD) were 0.06, 0.08, and
¢.08 percent, respectively, The borrow pit supported ab-ndant aquatic vegeta—
tion, including smartweed and duckweed, and many emergent tree sprouts despite
the abrupt gslcpes of the first 3 feet of depth.

Bottom sediments were fine—grained, with greater than 97 percent silt-clay
at all sampling stations, Percent organic residue was fairly consistent
throughout the borrow pit, ranging from a low of 5.4 percent volatile residue
to a high value of 6.8 percent volatile residue. Borrow Pit 18 floods every
year at an average of 84 days per year, the same as the average period flooded

for all borrow pits.
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MISSISSIPPI RIVER LEVEE BORROW PIT INVESTIGATION
PHYSICAL CHARACTERIZATION DATA

Pit Number 19 River Mile 877 Percent Days Flooded _ 17
Bank (Left/Right) Right Volume 6,479 Shore Development Index 2.0
Max. Depth 1.1 Mean Depth 0.5 Mean Basin Slope .01
Control Elevation _279.1 Surface Area 7.4 Volume Development Index 1.5
Shoreline Length 4090 Average Days Flooded 63 Nearness to River 0.8
Relative Location Concave

Days Percent of Contour Acres within Length of Slope between

Year Flooded Yr. Flooded Interval Contour Interval Upper Contour Contours

73 147 40 279.0-279.1 0.893 4089.7 0.01

74 118 32 278.0-279.0 6.355 4173.7 0.01

75 92 25 278,0-Below 0.144 328.7

76 10 3

77 8 2

78 54 15

79 91 25

80 36 10

81 7 2
Date Sampled: 26 July 198l Time Sampled: 1830

Water Quality Data, Surface

Location
Parameter Leveeward Open Water Riverward _

A B A B 3 X
DO * * 7.3 8.1 7.3 8.1 7.7
DO Saturation 102 113 104 113 108
pH 9.4 9.5 9.4 2.5
ORP 250 220 220 210 22
Conductivity 300 280 300 270 288
Temperature 34,5 34,5 35.5 24,5 34.8
Turbidity 43,0 38.0 40.5
Secchi Disc 0.1 0.1 0.1 0.1 0.1
Sediment Percent V.R. 5.0 6.2 6.4 5.4 4.7 5.2 S5

*Water toc shallow for sampling.
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MISSISSIPPI RIVER BORROW PIT STUDY
PHYSICAL CHARACTERIZATION DATA

Borrow Pit Number 19

Grain Size Analysis

Upstream Downstream

Sieve Size  Leveeward Midnoint Riverward Leveeward Midpoint Riverward

4
6 100.0
10 99.9 100.0 100.0
16 99.8 99.9 99.9
20 99.7 99.¢8 °9.9
30 100.0 100.0 99.5 99.8 99.8
40 99.¢ 99,9 99.3 99,4 100.¢C 99.7
50 Q9.8 99.7 98.9 SRR 99.9 SG. ¢
70 99, % 29.3 97.4 897.5 99.8 9.1
100 99.7 98.6 93.2 95,7 99.¢8 yE. 1l
140 ag.9 96.7 81.6 93.2 38.6 96,1
200 97 .6 94,2 70.0 90.1 99.4 94,1
230 97.0 93.5 67.3 89.72 99.3 RIC




Narrative Description of Borrow Pit 19

Borrow Pit 19 is located in New Madrid County, Missouri, on the right
bank of the Mississippi River at RM 877. The borrow pit is on the concave
side of the river bend, opposite Marr Towhead. The pit is adjacent and
parallel to the levee, immediately east of Levee Station 2/3 and BM 2/3S.
Borrow Pit 19 is located 0.8 miles from the Mississippi River. The surface
area is 7.4 acres with a shoreline length approximately 4,090 feet, Maximum
depth of the borrow pit is 1.1 feet, with the mean depth 0.5 feet.

The borrow pit is surrounded by a fringe of woody vegetation, principally
black willow. Other species present at the northern and southern ends are
American sycamore, Eastern cottonwood, honey locust, water locust, sweetgum,
sassafras, and others. Leveeward, the levee grasses are typically tall
fescue and native red clover which is occasionally used for grazing. River-
ward, and beyond the fringe of black willow, the land is managed for
agricultural producticn. The pit is connecred by a ditch at the northern
end to an adjacent pit, while at the southern end, a 24-inch culvert draius
the pit area. The borrow pit was observed to dry-out each year from 19&1 rto
1983. During these periods, nutsedge completely covered the borrow pit
bottom. Vines and understory are dense on the northern and scuthern ends of
the borrow pit, but are essentially absent on the eastern and wesr=rn
shcreline fringe areas.

The SD! is 2.0, as compared with the average SDI tour all borroew pits of
2.2. Contour intervals indicate a mean basin siope of 0,01, The tasin in
this borriw pit is very flat with little relief trom the controlliing
elevation to the botton.

Bottom sediments are generally 90 percent or greater siit-c.ay. However,
the upstreanm, riverward sediments are somewhat more coarse, Cinly ) poroernt
or greater is silt-clay. Borrow Pit 19 floods every year an avetape ot 63
days per year, somewhat less than the average 84 daye per year for all

borrow pits.
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?it Number 20 River Mile 305 Percent Days Flooded 27
Bank (Left, /Right) Right Volume 51,313 Shore Development Index 1.3
Max. Cepth 7.7 Mean Depth 4.6 Mean Basin Slope 0.03
Control Elevation 40.0 Surface Area e.8 Volure Development Index 1.
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MISSISSIPPI RIVER BOURROW PIT STUDY
PIITSICAL CHARACTERIZATION DATA

Borrow Pit Number 20

Grain Size Analysis

Upstream Downstream

Sieve Size  Leveeward Midpoint Riverward Leveeward Midpoint Riverward

4
6 100.0
10 100.0 99.9
16 99.9 99. 8
20 99.8 99.7 100.0
30 99.7 99.6 99.9
40 99.6 100.0 99. 4 99.8 100.0 100.0
50 99. 4 99.9 99.3 99.7 99.9 99.9
70 90,3 99.7 99.1 99.6 99.8 99.§
100 99.1 99.7 98. 8 99.5 99. 8 99.6
140 98.2 99.6 98.3 98.9 99.7 99.6
200 93.4 99.3 a6. 4 95.3 99,3 99. 4
230 90.3 99.0 94.5 93.0 99.1 99,7
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Narrative Description of Borrow Pit 20

Borrow Pit 20 is located in Concordia Parish, Louisiana on the right
bank of the Mississippi River at RM 305. The borrow pit is in the Three
Rivers Wildlife Management Area and lies between Levee Stations 731 to
741, It is one of a series of borrow pits and cleared areas of low
elevation all connected hydrologically at higher river stages. Borrow
Pit 20 is located 0.3 miles from the Mississippi River. It has a surface
area of 6.8 acres with a shoreline length of 2,580 feet. Borrow Pit 20
has a maximum depth of 7.7 feet and a mean depth of 4.6 feet.

A fringe of woody vegetation surrounds the pit and consists mainly of
black willow. Other woody vegetation includes American Sycamore, honey
locust, Eastern cottonwood, green ash, box elder, and persimmon. Vines and
urderstory amonyg the trees is very dense, and includes & large variety of
lierbaceous plants. A bottomland hardwood forest typical of the batture
lends occurs between the borrow pit and river. The adjoining levee slopes
are mainly Bermuda and Johnson grasses.

ShI for Borrow Pit 20 was 1.3, somewhat lower than the average 2.2 for
all borrow pits. Mean basin slope was 0.05 percent, and reflected the
fairly steep bank on three of the four borrow pit sides.

Bottom sediments were 90 percent or greater silt-clay. However, more
coarse sediments were generally found along the levee and upstream.
Volatile residue was generally low, ranging from 3.1 percent at the
downstream levee side of the pit to 6.3 percent at the downstream, river
side. Borrow Pit 20 floods an average of 99 days annually compared with

an average of 84 days per year for all borrow pits.
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MISSISSIPPI RIVER LEVEE BORROW PIT INVESTIGATION
PHYSICAL CHARACTERIZATION DATA

Pit Number 21 River Mile 881 Percent Days Flooded 7
Bank (Left/Right) _Right Volume 23,167  Shore Development Index 2.0
Max. Depth 3.5 Mean Depth 1.7 Mean Basin Slope 0.02
Control Elevation 287.0 Surface Area 3.2 Volume Development Index _1.5
Shoreline Length 4545 Average Days Flooded 24 Nearness to River 2.5
Relative Location Convex
Days Percent of Contour Acres within Length of Slope between

Year Flooded Yr. Flooded Interval Contour Interval Upper Contour Contours
73 69 19 286.0-287.0 2.394 4544,6 0.04

74 28 8 285.0-286.0 3.841 3660.3 0.02

75 36 10 284.0-285.0 2.773 2656.8 0.01

76 0 0 284.0-Below 0.056 591.3

77 0 0

78 19 5

79 57 16

80 11 3

81 0 0
Date Sampled: 28 July 1981 Time Sampled: 1740

Water Quality Data, Surtace

Location
Parameter Leveeward Open Water Riverward _

A B A B A B X
DO 8.3 7.4 8.2 7.5 8.3 7.6 7.9
DO Saturation 112 99 111 100 i1l 102 106
pH 8.2 7.6 7.7 7.4 7.7 7.9
ORP 335 410 400 410 400 3180 489
Conductivity -* - - - - -
Temperature 32.0 31.0 32.0 31.0 31.5 31.5 31.5
Turbidity 71.0 78.0 74.5
Secchi Disc 0.1 0.1 0.1 .1 C.1 0.1 0.1
Sediment Percent V.R. 8.6 3.7 6.4 3.2 5.2 3.4 sS.1

*Field recording error.
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Borrow Pit Number 21

MISSISSIPPI RIVER BORROW PIT STUDY
PHYSICAL CHARACTERIZATION DATA

Grain Size Analysis

Upstream Downstream
Sieve Size Leveeward Midpoint Riverward Leveeward Midpoint Riverward
4 100.0
100.0 99.8 100.0
10 99.4 99.6 100.0 99.9
16 97.9 99.2 99.9 99.7
20 96.8 100.,0 98.6 99.8 99.6
30 95.2 100.0 99.9 98.0 99.6 99.4
40 93.4 99.9 99.7 97.3 99.3 99.3
50 91.2 99.8 99.7 96.3 98.6 98.8
70 87.2 99.8 99.6 92.9 95.9 97.2
100 78.8 99.7 99.6 84.4 88.6 92.0
140 62.7 99.1 99.5 64.9 75.2 80.6
200 48,9 97.7 99.2 48.6 59.5 65.7
230 45.9 97.1 99.0 45.5 55.3 61.6
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Narrative Description of Borrow Pit 21

Borrow Pit 21 is located in New Madrid County, Missouri, on the right
bank of the Mississippi River at RM 88l1. The borrow pit is adjacent to the
levee and is one of a series of borrow pits interconnected by culverts and
drains. The borrow pit is located about 2.5 miles from the main river
channel and is between Levee Stations 0/ON and 1N/2N. Controlling elevation
for this borrow pit is an elevation of 287.0. At that elevation a 0.1-foot
difference separates two distinct pools within the top-bank. For purposes
of this report both "pools" below the controlling elevation were regarded as
one pool in subsequent calculations. The surface area of Borrow Pit 21 is
9.2 acres, while the shoreline length is 4,545 feet. The maximum depth is
3.5 feet and the mean depth is 1.7 feet.

Three peninsulas, six islands, a traverse and other regular shoreline
features form a longitudinal separation of high ground along the east side
of the borrow pit. These areas support abundant woody vegetation, herba-
ceous cover, vines and understory. Woody vegetation surrounds the borrow
pit and consists of American and slippery elms, silver maple, black willow,
cottonwood, pin oak, bur oak, Shumard oak, and osage orange. Primary levee
vegetation is tall fescue and native red clover,

The SDI1 for Borrow Pit 21 is 2.0, as compared with the average SDI of 2.2
for all borrow pits. Mean basin slope is 0.02 percent and is indicative of
the generally shallow, gently-sloping character of the borrow pit's bottom.
The first contour interval measured a 0.04 percent slope but is influenced
by the generally steeper slope of the wooded island and peninsula strung
along the east side of the borrow pit.

Borrow Pit 21 floods an average of 24 days per year as compared with an
average of 84 days per year for all borrow pits. The pit does not flood
every year. Between 1973 and 1981, Borrow Pit 21 flooded six of nine

possible times.

A69




e a8

MISSISSIPPI RIVER LEVEE BORROW PIT INVESTIGATION
PHYSICAL CHARACTERIZATION DATA

Pit Number 22

River Mile

Bank (Left/Right) Right Volume

Max. Depth 17.7
Control Elevation 47.0
Shoreline Length 4947
Relative Location Straight

Mean Depth
Surface Area
Average Days Flooded

315
71,813

7.2

6.7

Percent Days Flooded
Shore Development Index
Mean Basin Slope

Volume Development Index
Nearness to River

|

[«

!.

;

Days Percent of Contour Acres within Length of Slope between
Year Flooded Y¥r. Flooded _Interval Contour Interval Upper Contour Contours
73 153 42 46.0-47.0 0.758 4946.8 0.15
74 140 38 45.0-46.0 0.430 4718.7 0.25
75 102 28 44,0-45,0 0.612 4557.5 0.17
76 0 0 43,0-44.0 0.560 4345.2 0.16
77 1 0.3 42.0-43.0 0.426 3551.0 0.19
78 43 12 41,0-42.0 0.446 3549.2 0.16
79 109 30 40.0-41.0 0.427 2817.6 0.14
80* 40 o 39.0-40.0 0.445 2359.4 0.14
81 0 0 38.0-39.0 0,404 2885.8 0.17
37.0-38.0 0. 440 3007.4 0.14
36.0-37.0 0.456 2481.0 0.11
35.0-36.0 0.366 1849.6 0.11
34.0-35.0 0.460 1791.4 0.67
33.0-34.0 0.193 1160.9 0.11
32.0-33.0 0.173 713.6 0.08
31.0-32.0 0.095 431.6 0.07
30.0-31.0 0.028 136.6 0.09
30.0-Below 0.006 77.7
Date Sampled: 29 July 1981 Time Sampled: 1600
Water Quality Data,
Location
Parametet Leveeward Open Water Riverward _
A B A B 2 X
Do 9.0 9.6 9.1 8.9 8.7 9.1
DO Saturation 122 130 123 121 119 124
pH 8.6 8.6 8.5 8.6 8.5
ORP 295 285 280 259 222 271
Conductivity 220 220 225 219 220 221
Temperature 32.5 32,0 32,5 32,5 33.0 32.5
Turbidity 17.0 17.0
Secchi Disc 0.4 0.5 0.5 0.5 0.5 0.5
Sediment Percent V.R. 4,2 3.5 4.1 5.0 3.5 3.9

*Flcoding data prior to 1980 is conceptual.
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MISSISSIPPI RIVER BORROW PIT STUDY
PHYSICAL CHARACTERIZATION DATA

Borrow Pit Number 22

Water Quality Data, Subsurface

Location/Parameter Depth DO Satggation pPH_ ORP  Cond. Temp.
A2 2.0 5.4 72 8.3 260 230 31.5
A2 3.0 0.1 1 7.3 335 250  28.5
B2 2.0 6.5 87 8.4 261 221 31.5
B2 3.0 0.3 4 7.4 230 250 29.5

Grain Size Analysis

Upstream Downstream

Sieve Size Leveeward Midpoint Riverward Leveeward  Midpoint Riverward

4 100.0

6 100.0 99.5

10 99.6 99.3 100.0
16 100.0 99.5 99.2 99.9
20 99.9 99.4 99,2 99.8
30 100.0 99.8 99.4 99.1 99.7
40 99.9 99.6 99.3 99.1 99.6
50 99.9 99.5 99.1 99.0 99, 4
70 99.8 100.0 99.2 98.9 98.8 99.?2
100 99.7 99.9 99.0 98.7 98.7 98.9
140 99.7 99.8 98.6 98.4 98.5 98.5
200 99.5 98.6 94.0 97.7 98.4 94,6
230 99.4 97.3 90.2 96.9 98.4 89.5
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Narrative Description of Borrow Pit 22

Borrow Pit 22 is located in Concordia Parish, Louisiana, on the right
bank of the Mississippi River at RM 315. The pit lies removed from the
levee approximately 300 feet and is positioned at 0.4 miles from the river
at the terminal end of a spur levee and southeast of Levee Station 256,
The borrow pit was excavated in 1979 and contains three interconnected

cel”s #nd 5 highly convoluted shoreline. The surface area of Borrow Pit 22
is 6.7 acres with a shoreline length of 4,947 feet. The maximum depth is

17.7 feet while the mean depth is 7.2 feet. This borrow pit was the
deepest borrow pit recorded during this survey and showed the greatest mean
depth.

Woody vegetation and trees surround the pit, however, it grows in small
scattered stands. Other vegetation consists of numerous herbaceous species
and abundant grasses. Primary woody vegetation consists of sweetgum,
Nuttall oak, overcup cak, American sycamore, American elm, Eastern cotton-
wood, green ask, water oak, and others. Abundant grasses include Bermuda
and Johnson grass, while the most common herbaceous plants include
cocklebur, sedges, false nettle, ragweed, and others.

The SDI for Borrow Pit 22 was 2.6, higher than the average of 2.2 for
all borrow pits. Mean basin slope was 0.14 percent, the stecepest mean
basin slope for all borrow pits, Individual contours varied in slope from
a low of 0,07 percent slope at the 13 and 15 foot contours, to 0.25 percent
slope at the 2-foot contour.

Borrow Pit 22 was flooded only once in 1980 for an estimated 11 days
prior to biological sampling and topographical mapping. This borrow pit
could be expected to flood an average of 65 days per year as compared with

the average 84 days per year for all borrow pits.
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MISSISSIPPI RIVER LEVEE BORROW PIT INVESTIGATION
PHYSICAL CHARACTERIZATION DATA

Pit Number 23 River Mile 720 Percent Days Flooded 31
Bank (Left/Right) Left Volume 76,025  Shore Development Index 2.5
Max. Depth 6.2 Mean Depth 2.8 Mean Basin Slope 0.03
Control Elevation _195.0 Surface Area 17.7 Volume Development Index 1.4
Shoreline Length 7851 Average Days Flooded 115 Nearness to River 1.0

Relative Location Concave

Days Percent of Contour Acres within Length of Slnpe between
Year Flooded Yr. Flooded Interval Contour Interval Upper Contoux Contours
73 195 53 194,0-195.0 2.614 7851.4 0.07
74 185 51 193.0-194.0 5.496 7747.3 0.03
75 148 41 192,0-193.0 2.639 5443,7 0.05
76 70 19 191,0-192,0 2.294 4947.1 0.04
77 69 19 190.0-191.0 2.940 2828.6 0.02
78 113 31 189.0-190,0 1.673 1237.2 0.01
79 151 41 189.0-Below 0.085 226.5
80 52 14
81 50 14
Date Sampled: 31 July 1981 Time Sampled: 1615

Water Quality Data, Surface

Location
Parameter Leveeward Open Water R.verward _

A B A 3 A & X
DO 8.0
DO Saturation 102
pH 8.3 8.0 8.2 7.9 8.1 §.1
ORP 325 330 345 340 350 340 338
Conductivity 390 360 390 360 290 380 378
Temperature 30.0 29.0 29.0 28.0 28.5 28.5 28.8
Turbidicy 11.0 9.0 1G.0
Secchi Disc 0.4 0.5 0.4 0.5 0.4 0.5 0.,°
Sediment Percent V.R. 4.4 5.5 5.9 5.8 4.3 4.3 5.0
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MISSISSIPPI RIVER BORROW PIT STUDY
PHYSICAL CHARACTERIZATION DATA

Borrow Pit Number 23

Grain Size Analysis

Upstream Downstream

Sieve Size Leveeward Midpoint Riverward Leveeward Midpoint Riverward

1 100.0

4 90.5

6 90.1
10 89.2
16 100.0 100.0 56.3
20 99.5 99.9 88.5
30 99.4 99.8 100.0 88.4
40 99.1 99.8 100.0 99.9 88.1
50 98.8 99.7 99.9 99.9 87.8
70 98.6 99.6 99.9 9S8.7 87.7
100 98.5 100.0 99.5 99.7 99.7 87.5
140 98.3 99.8 99.2 99.7 59.6 87.2
200 98.0 99.8 98.9 99.4 99.3 R6.6
230 97.9 99.8 98.9 99.3 99.3 86.5
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Narrative Description of Borrow Pit 23

Borrow Pit 23 is located in Shelby County, Tennessee, on the left bank
of the Mississippi River at RM 720. The borrow pit is located in the
corporate limits of the City of Memphis, Tennessee, and is connected by a
24 inch culvert to a floodplain lake known locally as Cockle Burr Lake.
The borrow pit is located 500 feet from the toe of the levee and is
approximately 1.0 mile from the Mississippi River, The borrow pit has a
highly convoluted shoreline, including peninsulas and islands, and is
composed of five distinct yet interconnected ponds. The surface area of
Borrow Pit 23 is 17.7 acres with a shoreline length of 7,851 feet. The
maximum depth is 6.2 feet while the mean depth is 2.8 feet.

Borrow Pit 23 is completely surrounded by trees. The primary woudy
vegetation is black willow and rose mallow with a mixture of bald cypress,
American sycamore, Eastern cottonwood, bur o2ak, overcup oak, Nuttall oak,
water oak, silver maple, and others. Vines and understory are generally
dense in the wooded areas, while the shallow water areas support heavy
growths of pondweed.

The SDI for the borrow pit was 2.5, higher than the average SDI of 2.?
for all borrow pits. Mean basin slope was 0.03 percent.

Bottom sediments were approximately 99 percent silt-clay with the
exception of the downstream, riverward station which was 86.5 percent
silt~clay. Volatile residue was less than 6 percent at all stations, and
ranged from a low of 4.3 percent at the two riverward stations to a high of
5.9 percent in the openwater location. Borrow Pit 23 floods an average of
115 days annually compared with the average days flcoded for all borrow

pits of 84 days.
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Pit Number

Bank (Leftr/Right)

Max. Depth

Control Elevation
Shoreline Length

MISSISSIPPI RIVER LEVEE BORROW PIT INVESTIGATION

25
Left
7.5
14,0
10,796

River Mile
Volume
Mean Depth

Surface Area

149,314

22.1

Average Days Flooded

Relative Location Straight

Days Percent of

Year Flooded Flooded
73 22 60
74 190 52
75 161 44
76 44 12
77 65 18
78 105 29
79 174 48
30 53 15
81 39 1

Date Samplied:

Paramcter

Iy

D0 Satu:ation
oH

CRP
Conductivity
Tamperature
Turbidity

Secchi Dise

Cediment Percent V

*These stations were sampled fcllowing a 2-hour rain.

.R.

PHYSICAL CHARACTERIZATION DATA

Percent Days Flooded 32
Shore Development Index 3.1
Mean Basin Slope 0.06
Volume Development Index _1.7
Nearness to River 0.1

S August 1981

Contour Acres within Length of Slope between
Interval Contour Interval Upper Contour Contours
13.0-14.0 2,101 10,796.2 .12
12.0-13.0 1.868 10,410.9 0.13
11.0-12.0 2.291 10,250.8 0.10
10.0-11.0 2,443 9,825.6 0.09
9.0-10.0 3,982 9,377.2 0.05
8.0- 9.0 4,939 7,762.0 0.03
7.0- 8.0 3.965 5,164.9 0.02
7.0-Below 0.508 1,726.0
Time Sampled: 1200
Water Quality Data, Surface
Location
Leveeward Open Water Riverward _
A B A Bx A Bx X
5.5 5.1 5.4 3.7 5.6 3.3 4,8
b 81 72 49 75 44 66
7.9 7.9 7.8 7.7 P T
279 289 310 279 315 279 292
453 449 430 449 431 449 Lh4
31.5 31.2 31.0 30.5 31.¢ 20.5 31,0
16,0 22,0 19.0
0.2 0.1 0.2 0.2 0.2 0.2 0.2
4.9 3.3 4,5 4.0 5.0 5.0 4.5
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MISSISSIPPI RIVER BORROW PIT STUDY
PHYSICAL CHARACTERIZATION DATA

Borrow Pit Number 24

Grain Size Analysis

Upstream Downstream

Sieve Size Leveeward Midpoint Riverward Leveeward Midpoint Riverward

4
6
10
16 100.0 100.0
20 99.5 99.9 100.0
30 99.3 100.0 99.8 99.9
40 99.3 99.9 99.6 100.0 99.9 100.0
50 99.2 99.9 99.5 99.9 99.8 99.8
70 99.1 99.9 99.4 99.9 99.8 99.8
100 99.1 99.9 99.3 99.8 99,8 99.¢
140 98.9 99.7 99.1 99.8 99.7 99.6
200 98.7 99.6 98.8 99.4 99.3 99.4

230 98.5 99.6 98.7 99.1 99.: 99.2

AN




Narrative Description of Borrow Pit 24

Borrow Pit 24 is located in St, James Parish, Louisiana, adjacent to the
levee on the left bank of the Mississippi River at RM 151 between Levee
Stations 3944 and 4000. The borrow pit lies adjacent to the levee and is
less than 500 feet from the Mississippi River. Borrow Pit 24 is approxi-
mately 0.9 miles long and approximately 225 feet wide at its widest point.
It has a surface area of 22.1 acres and a shoreline length of 10,796 feet.
The maximum depth is 7.5 feet while the mean depth is 4.3 feet.

The borrow pit is surrounded by a fringe of black willow, with
occasional Eastern cottonwood, American sycamore, roughleaf dogwood, box
elder, and others. Swamp privet is common leveeward, while vines and
understory are dense on all sides except on the west side where an access
road crocsses the pit. Levee grasses are primarily Bermuda and Dallis
grass.

The SDI for Borrow Pit 24 was 3.1, greater than the average SDI of 2.2
for all borrow pits, and reflected the elongated, narrow morphology of the
pit. Mean basin slope was 0.06 percent with the first four contours
ranging from 0.09 percent to 0.13 percent slope.

Bottom sediments were consistently very fine throughout the borrow pit

with all _staticns indicatine greater than 98 percent silt-clay. Likewise,

volatile residus was fairly consisvent, ranging from & low of 3.3 perzent
to « high of 5.0 percert. Borrow Pit 24 floods every year, an average . f
117 days per year, which is greater than the average of 84 days flcoded perx

vear for all vorrow pits.
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MISSISSIPPI RIVER LEVEE BORROW PIT INVESTIGATICHN
PHYSICAL CHARACTERIZATION DATA
Pit Number 25 River Mile 180 Percent Days Flooded -l
Bank (Left/Rignt) Left Jolume 325,348 Shore Development Index 2.4
Max. Depth 10.3 Mean Depth 5.6 Mean Basin Slope .07
Control Elevation 21.0 Surface Area 36,9 Volume Tevelopment Index 1.0
Shoreline Length 15,225 Aserage Days rlooded 81 Nearness to River a1
Relative Location Straight
Davs Percent of Contour Acres within Length of Slope netween
Year Flooded Yr. Flooded interval Contour Interval Upper {ontour Corntcurs
73 15% 43 20.0-21.0 2.462 12,224.5 Q.14
T4 155 43 19.0-20.0 3.676 15,°511.% (U
75 136 37 156.0-19.0 3.395 15,440.72 0.1¢C
o > 2 17.0-18.C 2.659 14,C40,7 .12
77 g B t6.0-17.0 2.857 12,708.0 J.1e
7 65 o8 Ls.C-1€.C 2.946 12,¢97," )
79 136 a7 14.0-15.0 4.365 ti,7T20 S.Ce
&0 40 13 13.0-14.0 6.514 11,443.6 AN
z1 lo 4 12.0-12.0 S.160 S,%910.7 2,05
1L.0-12.0 2,340 T,ab202 T.Gl
11.0-Beicw Q2,473 L, 054,7
Jate Samplec: < Aupust 17861 Time Samplied: 1745
Water Quaiity Data, Surface
Location
Paramete: weveeward Open Water fiverward B
P A B A3 X
Jox 5.7 5.4 5.3 5.3 ! . -
JC Saturat..on T 73 72 s S .8 .
oH gl T.8 3.2 7. ) .o
ORP 270 200 280 270 27C .70 2’e
Conductivity 335 335 335 335 R35 L0 326
Tumperature 22,5 32.5 2.5 G5 2.5 2.0 2l
Turbidity 11.0 Q.G L.
Secchi Disc 2.2 0.3 3.3 0.4 (B Ll
Sediment Yercent V.E. 28 3.2 3.8 T4 4.7 Lo b t

130 taxen a4t 0807,
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Borrow Pit Number

MISSISSIPPI RIViR BORROW PIT STUDY
PHYSICAL CHARACTERIZATION DATA

25

Water Quality Data, Subsurface

Location/Parameter Depth DO
A2 1.7 5.8
B2 1.9 5.5

DO

Saturation

78
73

pH_
8.0
7.2

Grain Size Analysis

ORP Cond. Temp.

260 340 32.0
210 340 30.5

Upstream Downstream .
Sieve Size Leveeward Midpoint Riverward Leveeward Midpoint Riverward
4
6
10 100.0
i6 93.9 100.C
20 99.6 99.95
3 100.0 99.9 99.9
4G 20.9 100.0 100.0 99.9 99.8
50 9.8 96.9 99.9 99.9 99.8
70 99.7 99.8 99.9 99.8 100.0 99.8
100 99.6 99.8 99.9 99.7 99.8 99.7
140 99.0 99.7 99.5 99.7 99.8 99.6
200 95.2 98.5 96.3 99.2 98.9 96.3
230 92.4 98.1 94.6 99.0 98.6 98.1

re
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Narrative Description of Borrow Pit 25

Borrow Pit 25 is located in Ascension Parish, Louisiana, on the left
bank of the Mississippi River at RM 180, between Levee Stations 2613 and
2535, The borrow pit is situated on 81 Mile Point, and is approximately
0.1 miles from the river. The borrow pit parallels, and is immediately
adjacent to the levee for a distance of approximately 1.5 miles. Borrow
Pit 25 is only 200 feet wide throughout its entire length. The surface
area of the borrow pit is 36,9 acres with a shoreline length of 15,225
feet. The maximum depth is 10.3 feet while mean depth is 5.6 feet.

This long, narrow basin is surrounded by a fringe of trees, predomi-
nately black willow. Other woody vegetation includes Eastern cottonwood,
American sycamore, box elder, bald cypress, wax myrtle, and others. Swamp
privet is commonly found in association with the black willow on the bank
of the borrow pit. Vines and understory are abundant. Duckweed was common
on the downstream end of the borrow pit during the summer. Primary levee
grasses are Bermuda and Dallis grass.

The SDI for this pit is 3.4 and reflects the relaticnship of its extreme
length to narrow width. This borrow pit exhibited the second greatest SDI
for all borrow pits, the average of which was 2.2. The mean basin slope
for this borrow pit was 0.07 percent, with the first six 1-foot contours
ranging from (.09 percent slope to 0.1l4 percent slope.

Bottom sediments were greater than 92 percent silt-clay, with the more
coarse sediments located on the upstream sampling stations. Volarile
residue was low for the entire pit and varied from 2.5 percent volatile
residue at the upstream levee station to 4.4 percent at the downstrearn
riverward station. Borrow Pit 25 floods every year an average of 81 days

per year, near the average of 84 days per year for all borrow pite.

AR




APPENDIX B:

SCIENTIFIC AND CCMMON NAMES OF PLANTS AND
THEIR PRESENCE/ABSENCE AT BORROW PITS
ALONG THE LOWER MISSISSIPPI RIVER

.




Scientific and Common Names of Plants Occurring at the 25 Borrow Pits along

Table Bl

the Lower Mississippi River System, 1981-1983 (Based on Landin 1985)

Scientific Name

Acalypha gracilens
Acalypha rhomboidea
Acer barbatum

Acer negundo

Acer rubrum

Acer saccharinum
Acnida fasciculata
Agrostis gigantea
Albizia julibrissin
Allium canadense
Alsine media
Althernanthera philoxeroides
Amaranthus cannabinus
‘Amaranthus spinosus
Amaranthis spp.
Ambrosia artemisiifolia
Ambrosia trifida
Ammannia .occinea
Ampelopsis arberea
Andropogon glomeratus
Andrcpogon virginicus
Apics americana
Aralia spinosa
Arundinaria gigantea
Asclepias incarnata
Aster dJdumcsus

Aster simplex

Aster spp.

Azolla caroliniana
Berchemia scandens
Betula nigra

Bignonia capreolata
Boehmeria cylindrica
Boehmeria scabra
Bromus tectorum
Brunnichia cirrhosa
Bumelia lycioides
Campsis radicans
Cardiospermum halicacabum
Carex spp.

Carex stipata
Carpinus caroliniana
Carya aquatica

(Continued)

B2

Common Name

Slender copperleaf
Three-seeded mercury
Florida maple
Boxelder

Red maple

Silver maple
Water hemp

Redtnn

Mimosa

Wild onion
Chickweed
Alligator weed
Water amaranth
Spiny amaranth
Pigweeds

Common ragweed
Giant ragweed
Ammannia
Peppervine

Bushy beardgrass
Broom sedge

Wild bean

Devil's walking stick
Switch cane
Milkweed
Narrowleaf aster
Marsh aster
Asters

Azolla

Supplejack

River birch
Crossvine
Bog-hemp

False nettle
Cheat grass
Lady's ear drops
Buckthorn bumelia
Trumpet creeper
Balloon-vine
Sedges
Awl-fruited sedge
American hornbeam
Water hickory
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Table Bl (Continued)

Scientific Name

Carya cordiformis
Carya illinoensis
Carya laciniosa
Cassia nictitans
Cassia obtusifolia
Celtis laevigata
Cephalanthus occidentalis
Cercis canadensis
Chamaeliriuz luteum
Chenopodium ambrosioides
Chionanthus virginicus
Cirsium atrvense
Cirsium vulgare
Cocculus carolinus
Commelina diffusa
Convolvulus sepium
Cornus drummondii
Cornus florida

Croton capitatus
Cucurbita pepo

Cuscuta obtusifolia
Cynodon dactylon
Cyperus esculentus
Cyperus rotundus
Cyperus spp.

Cyrilla racemiflora
Daucus carota
Desmodium tenuifolium
Digitaria ischaemum
Digitaria sanguinalis
Diodia virginiana
Diospyros virginiana
Echinochloa crusgalli
Echinochloa walteri
Eichhornia crassipes
Eleocharis spp.
Eleusine indica
Eragrostis hypnoides
Erigeron annuus
Erigeron sp,

Erythrina herbacea
Eupatorium coelestinum
Eupatorium compositifolium
Fagus grandifolia
Festuca arundinacea

(Continued)

B3

Common Name

Bitternut hickory
Pecan

Shagbark hickory
Patridge pea
Sicklepod
Sugarberry
Buttonbush
Eastern redbud
Blue blazing star
Lamb's quarters
Fringetree

Canada thistle
Thistle

Carolina moonseed
Marsh dayflower
Tievine

Roughleaf dogwood
Flowering dogwood
Woolly croton
Smell melon
Dodder

Bermuda grass
Chufa

Coco

Nutsedges

Swamp cyrilla
Wild carrot

Tick trefoil
Small crabgrass
Large crabgrass
Buttonweed
Persimmon
Barnyard grass
Browntop millet
Water hyacinth
Spikerushes
Goosefoot grass
Smooth creeping love grass
Daisy fleabane
Fleabane

Coral bean

Mist flower

Dog fennel
American beech
Tall fescue

(Sheet 2 of 6)




Table Bl (Continued)

Scientific Name

Forestiera acuwinata
Fraxinus pennsylvanica
Fraxinus profunda
Galium obtusum
Geranium carolinianum
Gleditsia aquatica
Gleditsia triacanthos
Glycine max

Hamamelis virginiana
Helenium amarum
Helianthus giganteus
Heliotropium indicum
Hepatica spp.
Heterotheca subaxillaris
Hibiscus incanus
Hibiscus lanceolata
Hibiscus militaris
Hibiscus moscheutos
Hibiscus palustris
Eibiscus sp.

Hibiscus spp.
Hibiscus syriacus
Hordeum jubatum
Hydrocotyle verticillata
Hypericum nudiflorum
Ilex decidua
Impatiens capensis
[pomzes purpurea

Itea virginica

Iva annua

Juncus effusus
Juniperus virginiana
Juglans nigra
Jussiaea repens
lLactuca canadensis
Lanium amplexicaule
Lathyrus palustris
Leersia oryzoides
Leersia virginica
Lemna minor
Leptochloa filiformis
Lespedeza spp.

Lippia lanceolata
Liquidambar styraciflua
Lolium perenne

(Continued)

B4

Common Name

Swamp privet

Green ash

Pumpkin ash

Marsh bedstraw

Wild geranium

Water locust

Honey locust

Soybean

Witch hazel

Bitter sneezeweed
Giant sunflower
Turnsole

Liverwort

Camphorweed
Velvet-leaf rose mallow
Narrowleaf rose mallow
Halberd-leaf rose mallow
Swamp rose mallow
Marsh rose mallow
Ruffle-leaf rose mallow
Rose mallow
Smooth-leaf rose mallow
Big foxtail grass
Pennywort

Marsh St. John's wort
Deciduous holly
Jewelweed

Morning Glory

False willow

Annual elder

Soft rush

Eastern red cedar
Black walnut

Primrose

Wild lettuce

Hen-bit

Marsh vetchling

Rice cutgrass

Cutgrass

Duckweed

Sprangletop

Lespedeza

Frogfruit

Sweetgum

Perennial rye

(Sheet 3 of 6)




Table Bl (Continued)

Scientific Name

Louicera japonica
Ludwigia glandulosa
Lysimachia ciliata
Maclura pomifera
Mentha spicata
Medicago arabica
Melilotus officinalis
Mikania scandens

Morus rubra

Myrica cerifera
Nelumbo lutea

Nymphaea odorata

Nyssa aquatica

Nyssa sylvatica
Orontium aquaticum
Oxalis stricta

Panicum dichotomiflorum
Panicum paludivagum
Panicum repens

Panicum spp.

Panicum virgatum
Parthenocissus quinquefolia
Paspalum boscianum
Paspalum dilatatum
Paspalum distichum
Paspalum notatum
Pagpalum urvillei
Passiflora incarnata
Phoradendron flavescens
Physalis heterophylla
Phytolacca americana
Planera aquatica
Plantago aquatica
Platanus occidentalis
Pclygonum coccineum
Polygonum densiflorum
Polygonum hydropiperoides
Polygonum lapathifolium
Polygonum pennsylvanicum
Polygonum persicaria
Polygonum punctatum
Polygonum spp.

Populus deltoides
Populus heterophylla
Potamogeton spp.

Common Name

Japanese noneysuckle
Water purslane
Water loosestrife
Osage orange

Mint

Spotted medic
Yellow sweet clover
Climbing hempweed
Red multerry

Wax myrtle

Lotus

White water lily
Tupelogum
Blackgum

Golden club

Oxalis

Spreading witchgrass
Water panic grass
Torpedo grass
Panic grasses
Switchgrass
Virginia creeper
Bull paspalum
Dallis grass
Knotgrass

Bahia grass

Vasey grass

Maypop

Mistletoe

Ground cherry
Pokeberry
Planertree
Plantain

American sycamcre
Marsh smartweed
Swamp smartweed
Nodding smartweed
Big smartweed
Pennsylvania smatrtweed
Knotweed

Dotted smartweed
Smartweeds

Lastern cottonwood
Swamp cottonwood
Pondweeds

(Continued)
{Sheet 4 of 6)
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Table Bl (Continued)

Scientific Name

Prunus americana
Prunus serotina
Quercus alba

Quercus lyrata
Quercus macrocarpa
Quercus michauxii
Quercus nigra

Quercus nuttallii
Quercus palustris
Quercus phellos
Ranunculus repens
Ranunculus septentrionalis
Rhus copallina

Rhus radicans
Rhynchospora corniculata
Rorippa sessiliflora
Rosa virginiana

Rubus betulifolius
Rubus trivialis
Rudbeckia heliopsidis
Kudbeckia laciniata
Rumex crispus

Rumex spp.

Rumex verticillatus
Sabal palmetto
Sagittaria latifolia
Salix interior

Salix nigra

Sambucus canadensis
Sassafras albidum
Saururus cernuus
Schrankia microphylla
Scirpus hallii
Senecio glabellus
Senecio jacobaea
Setaria geniculata
Setaria glauca

Sicyos angulatus

Sida spinosa
Sisyrinchium atlanticum
Smilax bona-nox
Smilax hispida

Smilax laurifolia
Smilax rotundifolia
Solanum carolinense

(Continued)

B6

Common Name

American plum
Black cherry

White oak

Overcup oak

Bur oak

Swamp chestnut oak
Water oak

Nuttall oak

Pin oak

Willow oak
Creeping buttercup
Buttercup

Shining sumac
Poison ivy

Beak rush

Yellow cress

Wild rcse
Blackberry
Southern dewberry
Black—-eyed Susan
Cone flower
Curly-leaf dock
Dock

Swamp dock
Palmetto

Broadleaf arrowhead
Sandbar willow
Black willow
American elderberry
Sassafras

Lizard's tail
Sensitive brier
Dwarf bulrush
Butterweed

Tansy

Foxtail grass
Little foxtail grass
Bur cucumber
Prickly sida
Blue—eyed grass
Sow greenbrier
Fringe greenbrier
Laurel-leaf greenbrier
Common greenbrier
Horse nettle

(Sheet 5 of 6)



Table Bl (Concluded)

Scientific Name

Slaiivw iutceyl
Solidago altissima
Solidago canadensis
Solidago spp.
Solanum carolinense
Sonchus asper
Sorghum halepense
Sorghum vulgare
Spilanthes americana
Spirodela polyrhiza
Sporobolus poiretii
Styrax americana
Symplocos tinctoria
Taraxacum officinale
Taxodium distichum
Tilia americana
Tillandsia usneoides
Tracheiospermuz difforme
Trifolium agrarium
Trifolium incarnatum
Trifolium pratense
Trifolium repens
Triticum aestivum
Ulmus americana
Ulmus aquatica

Ulmus rubra

Urtica dioica
Vaccinium sp.
Vaccinium spp.
Vernonia altissima
Verbena brasiliensis
Vicia americana
Vicia lanceolata
Viola spp.

Vitis aestivalis
Vitis riparia

Vitis rotundifolia
Vitis spp.

Wisteria macrostachya
Wolffia columbiana
Xanthium strumarium
Xyris iridifolia
Yucca treculeana
Zizania aquatica

B7

Common Name

Purple nightshade
Tall goldenrod
Meadow goldenrod
Goldenrods

Horse nettle

Saw thistle
Johnson grass
Sorghum

Creeping spot [lower
Duckweed

Smut grass
Snowbell

Common sweetleaf
Dandelion

Bald cypress
Basswecod

Spanish moss

Vine starjasmine
Hop clover
Crimson clover
Native red clover
White Dutch clover
Winter wheat
American elm
Water elm
Slippery elm
Stinging nettle
Blueberry
Vaccinum
Ironweed

Wild verbena
Common vetch
Narrowleaf vetch
Violets

Summer grape
Riverbank grape
Muscadine

Grapes

Wisteria
Duckweed
Cocklebur
Yellow-eyed grass
Yucca

Wild rice

(Sheet 6 of 6)
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APPENDIX C:

CONTOUR MAPS OF BORROW PITS ALONG
THE LOWER MISSISSIPPI RIVER
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